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Field of the Invention

5 This inveption relates generally to sockets for
removably loading electric parts sudﬁ as integrated circuit
packages or the like, thereby obtaining an electric

connection with the electric parts.

10 Description of Related Art

Generally, plastic encapsulated packages containing
semiconductornintegr#ted circuit chips (hereinafter referred
to as IC chips) are subjected to an electrical property test

1S and/or a burn-in reliability test prior to shipment from a
semiconductor manufacturing plant in order to separate
satisfactory from unsatisfactory product. In the electric
property test, the input/output properties of the IC chip,-
its pulse characteristics and its noise leeway and the like,

20 are tested. In the burn-in test, those IC pébkages'which.
pass the electric propeity test are placed in an oven and
energized for a selected period of time at an elevated
temperature, for example, 120° cenﬁigrade, and under an

electric voltage source which is approximately 20 percent



el ectric voltage source which is approximately 20 percent - 2- higher
than the rated value. Those |IC packages which-do not performsatisfactorily
in the bufn-in test are discarded and only those other |C packages which
contifue performng regularly are shipped gut as satisfactory products. 5
CGenerally, in order to performthe burn-in test, the | C package is |oaded
in a socket which is installed on a printed circuit substrate. Respective
contacts provided in the socket engage the | eads of the I C package in a 1:1
10 rel ati onshhfigherottian theckrated @allug.Corhese rtephEkpgekaghith @o not
testing device through the printed circuit substrate. An exa | e of a pri.or
art socket enﬁPEﬁ@HmfGPtéﬁéﬁcﬁeFﬁIWhLPe§P§ purgninntegtrpge. digcargedpand

Fig. 19 is a LaipetaBge! btter $¢ pacwhgdst Rish’ Hohiifuel pareaRieal onal

regularly are shipped out as satisfactory products.

Generally, in order to perform'thg burn-in test, the IC
package is loaded in a socket which is installed on a
printed circuit substrate. Respective contacts provided in
the socket engage the leads of the IC package in a 1:1
10 relationship in order to electrically connect the IC package

to a testing device through the printed circuit substrate.

An example of a pridf art socket emploved for such

burn~in tests is shown in Figs. 19 and 20. Fig. 19 is a

15 perspective view showinglthe structure of a conventional
socket 'as a whole and Fig. 20 is a cross sectional view of a
portion of the socket showing the construction of the
essengial part thereof. The socket comprises a base 100 as
a main socket body to be fixed on the printed circuit

20 substrate (not shown in the drawings) and a cover 102
adapted for vertical movemen; towa:d and away from base 100.
An opening 106 is provided aé the center of the upper
surface of cover 102 for the removal and insertion of an IC
package 104 ocut of and into the socket. A guide hole 107 is

25 -provided at each cormner of the upper surface of the cover
for reception of a guide column 101 that extends vertically

upwardly at each corner of base 100.



socket as a whole and Fig. 20 is a cross sectional view of a portion of the
socket shoMAng t he construction of the essential part thereof. The socket
conprlses “a base 100 as a main socket body to be fixed on the printed
circuft 20 substrate (not shown in the drawings) and a cover 102 adapted
for vertical novenent toward and away from base 100. An opening 106 is
provided at the center of the upper surface of cover 102 for the renoval
and insertion of an |IC package 104 out of and into the socket. A guide hole
107 is 25 provided Thecappercsurfacéd 10@a quﬂ)esasmrlfmnei.safaddm:esb\m for

reception of a_guide co um 101 that extends,  ver |y rdl.y at .each
corner of base® %65’”9 t 3re%ea‘ﬁpfférp% ?‘%‘Eeloﬁ)(fhé otfah%ass%vw&?‘allé‘ d’zfﬁ'ﬁé’@ to
recei ve thereopagRagé) pefﬁagﬁaémg fuidaritd dyped!lesas 10w packagBndzy pe
having gull wi ng type | eads 4a. A corner
guide wall 108 hav:ng a horizontal cross section in the
5 shape of an L for guiding the corner part of the IC package
104 is disposed at each corner of IC package seating surface
100a of base 100. A rib 110, also L shaped, is provided on
the upper surface of base 100 inside each corner wall' 108 on

base 100 for positioning the IC package.

_when IC package 104 is positioned on base 100 as shown
in Fig. 20, the bent cdntact tip of each lead 104a of IC
package 104 will be disposed approximately horizontally on
the'uppér lead receiving surface 100b of base 100 situated

15 adjacent to and beyond rib 110. A large number of contacts
112 are arranged in base 100 beyond lead receiving surface
100b at a pitch corresponding to the lead terminal row of .
the SOP type IC package.

20 Each contact element 112 is formed from a thin sheet of
suitable material such as beryllium copper, as by stamping
or.the like. Contact element 112 comprises a base portion
112a inserted into and fixed in a groove 1004 of the
contact support portion 100c of base 100, a socket terminal

25 pin 112f which extends vertically downwardly from base
portion 112a, an arched spring portion 112b that curves

upwardly from the top of base portion 112a, a lever portion



gui de wall 108 having a horizontal cross section in the 5 shape of an L for
gui ding the corner part .of the | C package 104 is di sposed at each corner of
| C packag€ seating surface 100a of base 100. A rib-110, also L shaped, is
provi ded on the upper surface of .base 100 ingide each corner wall 108 on
base 100 for positioning the |IC package. 10 Wien | C package 104 is

positi oned on base 100 as shown in Fig. 20, the bent contact tip of each

| ead 104a of | C package 104 will be disposed approximately horizontally on
t he upper | ead ¥X2xeithaty extdmie DG stiraight 1Aesifirom etlelbopdpagenbet o
and beyond rib 1%3? Iar%g%nunber of contacts 112 are arrang ed in base 100
beyond | ead rec¥t %@ PP 112k ac Headk hedddng rgrEiopndlpdad
termnal row ofesde é@eﬁapela&mll@%m?%he top E%Cf&hgoa&aﬁa ebgpenl 112
is formed froma thin sheet of suitable material "such as beryllium copper,
as by stanpi ng BRF¥%ien|11Qb mﬁmttlwlmellﬁmvﬁmssriabaséopbrandna

112a insert %d 'l'm& aﬁgaxiéé eéjoﬂtacat %O%Q:V:.%nquge()ff otrgteed at the distal end

of leading holding portion 1124.

The distal end of lever 1l12c engages an inclined
surfacg 114a of a cam 114 provided on the lower surface of
10 cover 102. When cover 102 moves perpendicularly relative to
base 100, the distal end of lever portion 1ll2c moves in
conformity with the inclined sliding surface ll4a of cam 114
" displacing lever portion 112¢. Partition walls 118 are
aisposed along the ocuter periphery,of lead receiving surface
15 100b of base 100 in order to prevent contact portion 1ll2e of

each contact element 112 from contacting respective adjacent
contact elements 112.

Next, the operation of each part will be explained by
20 referring to Fig. 20 as an IC package is loaded in the
socket. First, with no IC package present, cover 102 is
pushed down f;om the so0lid line position to the broken line
position. Cam portion 114 of cover 102 moves down with the
cover from the solid line position to the broken line
25 position and lever portion 1l2c is displéced from the solid
line position to the broken line position in conformity with

the inclined sliding surface 1l4a of cam 114. Arched spring



contact support portion 100c of base 100, a socket term nal 25 pin 112f

whi ch extends vertically dowwardly from base portion 112a, an arched
spring portion 112b that curves upwardly fromthe top of base portion 112a,
a |l ever portion -4 - 112c¢ that extends j%_a straight line fromthe top
part of arched spring portion 112b, a |ead holding portion 112d that
extends laterally fromthe top of the arched spring portion 112b toward IC
package receiving surface 100b and a 5 hook-shaped contact portion 112e

formed at the gli;§laln enbwiadeadidd ad doidiRgr boeribk2da2dheidi stal end of
| ever 112c engages an inclined surface 114a of a cam 114 provided on the

| ower surface ddpardienseup®g? thedisplaceneor pbvaevear porgien Alkg, are
relative to ba 109, iga S l.ever _portl s 5126 o "RKESpiBK
conformty w t%“'e?%eé):i'sré |%eé:ddd i]’;s [ diq-‘rr% gﬁrlﬁgcglf&g’%gggég’# %J‘.’4 en
line position and the contact portion 112e at the distal end
5 of the lead holding portion 1124 is displaced obliquely
upwardly and outwardly out of engagement with lead receiving

gsurface 100b.

With contact part 112e of contact element 112 moved
10 away from lead receiving surface 100b in this manner, an IC
package 104 is inserted into the socket through opening 106
of cover 102. IC package 104 is guided by the inside
inclined surface 108a of the cormer guide wall 108 and is
positioned on base 100 by means of rib 110 with the bent
15 contact tip of each lead 104a of IC package 104 received at

a selected location on the lead receiving surface 100b.

The downward force on cover 102  is then removed with

the cover rising to its original position by the return

20 force of the arched spring portions 112b of the contact
elements 112. In this manner, contact elements 112 are
restored essentially to their original position and contact
portions 112e of the lead holding portions 1124 engage the
bent contact tips of respective leads 104a of IC package

25 104, thereby making electrical contact therewith. Because
of this, the return ﬁovement of contact elements 112 is

limited by the thickness of leads 104a, with a consequence



di splacing |l ever portion 112c. Partition walls 118 are di sposed along the
outer periphery of |ead receiving surface 15 100b of base 100 in order to
prevent contact portion 112e of each contact elenment 112 from contacting
respecti ve adjacent contact elenents 112. Next, the operation of each part
wi |l be explained by 20 referring to Fig. 20 as an | C package is | oaded in
the socket. First, with no | C package present, cover 102 is pushed down
fromthe solid line position to the broken |ine position. Camportion 114

of cover 102 ngNge €RUNIYAE MENRIRGVEErE{oNE T @ Uyl ddninRAS iHedr) dy t he
broken Iine 25 805|t|on and | ever portion 112c is displaced fromthe solid

| i ne position thetg@enbaokeporthenpotl2e opngage diieorbant aentaath&ipsdihed
sliding surfac a C 4, . Arched spr.in -5-. pord i nd t he
| ead hol di ng pg?%%§n1§§i d&nnzli%% adé‘e& Forcg by g\:he spr:.xpg fozo& ]bjf.Zt%h%
curved spring portions 112b as well as the lead holding
5 portions 1124. Fig. 20 shows the stéte in which an electric

connection has been effected between IC package 104 and the

socket.

When it is desired to remove IC package 104 from the
10 socket, cover 102 is éushed down toward base 100 once again.
Cover 102 and contact elements 112 return to the broken line
positions and the contact pértions 112e of contact elements
112 separate from leads 104a of IC package 104.' Then, IC
package 104 can be extracted by means of a pﬁir of tweezers.
is . _ :

In the conventional socket, as described ébove,-contact
elements 112 are directly moved'by a moving cam mechanism -
comprising the cam 114 of cover 102 and lever portioms 1l1l2c
of contact elements 112. Due to the large number of contact

29 elements, a considerably large operating force on the cover
is required to move each contact element 112 from the solid
line position to the dashed-line position. It is possible
to reduce this operating force by decreasing the spring
force of lever portions 11l2¢ by indreasing,their length or

25 by increasing the angle of cam 114 of cover 102. In such

case, however, the amount of movement of cover 102 or the



dependence upon the displacenent of |ever portion 112c, are al so displ aced
fromthe spolid line position to the broken Iine position and the contact
portion 112e at the distal end 5 of the |lead holding portion 112d is

di spl aced obliquely upwardly and outwardly gut of engagement with |ead
receiving surface 100b. Wth contact part 112e of contact element 112 noved
10 away from |l ead receiving surface 100b in this manner, an | C package 104
is inserted into the socket through opening 106 of cover 102. |C package

104 is guided Re cbngidarhBebhned £H  8665d085Plg ! 487 G el |
108 and is posP?F%neg on age 100 by neans §¥ rib 110 {ﬁﬁéggrua bent 15
contact tip of peathonsadli2giafotontagtchligments 11X cixednate dandent ed

| ocation on the | ead receiyi .sutface, 10 The, downwar.d force cover
102 is then reMOFERVR Y h%? ﬁggggv é’e‘?‘?g}:ﬁggg% V?‘él‘gr?%rf‘\,?atﬂ POSIR %}W\iﬁe ,
return 20 forceneirebkina ehedpspsibilpeyt bfNcodddde Dig t 48] ddstita o Nt S

112. In this manner, contact elenments 112 are restored essentially to their
ori gi nal po$it edemeRgscshexepPy creating a short circuit.

In the conventional socket, moreover, IC package 104 is
placéd on base 100 by releasing the package a certain
distance above opening 106. There is a possibility in

10 conngction with this dropping of the package, if the package
ig tilted, for example, for one of the leads 104a of IC
package 104 to hit lead receiving surface 100b of base 100
before the other leads, thereby bending or deforming one or
more leads 104a. '

15

Further, if the downward force exerted on cover 102 is
not properly balanced, there is a posgibility that the cover
could he pressed down in a ékewed orientation with the force
applied to contact elements 112 from cam 114 of cover 102

20 becoming uneven on opposite sides of IC package 104. As a
result, contact elements 112 on one side (in one row) may be
in engagement with corresponding leads 104a under sufficient
force while contact elements on the other side (row) may not
have satisfactory contact force with corresponding leads

25 i04a.



portions 112e of the |ead holding portions 112d engage the bent contact
tips of respective | eads 104a of |C package 25 104, thereby making

el ectrical contact therewith. Because of this, the return novenent of
contagt elenments 112 is limted by the thiclkness of |eads 10.4a, with a
consequence -6- that the | ead holding portions 112d are somewhat bent
and the contact portions 112e engage the bent contact tips of |eads 104a -
under added force by the spring force of the curved spring portions 112b as

&ﬁ:LhazntQFeL?gggﬂg%g;ggrggﬁgg%gégg%%éé??ectghgbegaezgorﬁt;ggkzggtiohnand

t he socket. Wien it is deS|red to renmove |1 C package 104 fromthe 10 socket,

COLer 102,13 PUSed oML B 0080 EadiR fom BN Lo Aol 8 20T
socket apparatus which overcomes the above noted prior art

5 limitations. Anothei object of the invention is the

provision of a socket which provides stable, consistent and
accurate electric contact engagément having relativeiy high
contact force yet using less operating force than that
required in conventional sockets while reducing the size of

10 the socket relative to conventional sockets.

Briefly, a socket made in accordance with a first
embodiment of the invention comprises a main socket body for
removably loading a selected electric part having a package

15 that contains an electric circuit and a plurality of
connective terminal leads that extend outwardly from sides
of the package, a plurality of contact elements mqgnted in
the main socket body so that each will be electrically
connected with a respective one of the plurality of terminal

20 leads of the electric part in a 1:1 relationship, a linkage
mechanism which moves in alternating directions in response

_to a selected external force and a latch member which, in
depéndence upon the linkage mechanism, moves between a first
position in engagement with the contact elements and a

25 second position out of engagement with and away from the

contact elements. The latch member, in moving from the

first position to the second position, allows the electric



positions and the contact portions 112e of contact elenents 112 separate
from|eads 104a of |C package 104. Then, |C package 104 can be extracted by
nmeans of & pair of tweezers. 15 In the conventional socket, as described
above,;; contact elenents 112 are directly noved by a nmovi ng cam mechani sm
conprising the cam 114 of cover 102 and | ever portions 112c of contact

el ements 112. Due to the | arge nunber of contact 20 el enents, a
considerably large operating force on the cover is required to nove each

contact el ementyg? t{%% NSaddd | £h |dP& P B txje%vte?lorrfg:g ;Q/:?x%eglak.hngocket

position. It is possible to reduce this operating ecreasing the
spring force ofbédwerngorin clepdridendy upwr cike rptura movemgnit of 2Beby

i ncreasing the angle of cam 114 of_.cover %gZ. n_such ca h ver tge
amount of rnove ’r@‘%qe dﬁ?fgt?aﬁhsé“'ormﬁelatc P o MG F ﬁ%’h%’g FRECB8 ket
woul d increase.pdditBMeto the first position, thereby causing the terminal
5 leads of each electric part that is loaded in the main
socket body to engage their respective contact elements

under additional force.

According to a feature of the invention, thé socket has
10 a support member which is integrally connected to the latch
member which receives the lower surface of the electric part
package that has been loaded in the main socket body when
the latch member is at the second position and that moves
down, while carrying the electric part, in dependence upon
15 the movement of the latch member from the second position to
the first position; the:ebf guiding the package to the
prescribed_electric part loading position without subjecting

the package to jarring or shocking.

20 According to a modified embodiment of the invention, a
positioning member is intégrally attached to the latch
member so that when the electric part is loaded into the
main socket body, the positioning member passes through a
gap between adjacent connective'terminal leads at a selected

25 location of the electric part to thereby accurately position.

the electric part.



portions 112c of contact elenents 112 are nade | onger, noreover contact

el ements 112 would tend to warp, thereby increasing the possibility of
contacting adj acent contact 5 elenments thereby creating a short circuit. In
t he conventional socket, noreover, |IC pacK&éé 104 is placed on base 100 by
rel easi ng the package a certain distance above opening 106. There is a
possibility in 10 connection with this dropping of the package, if the

package i s t1l1ed [Olo SOl d HodGH iipaifdne LE!2ndl ihveRtibagealld

| ead receiving sur ase tore the other [eads,
t her eby bendi nguidisis fmeans ol nintegrallsr laagehbdlzo theFdatichr memberhfor

downward force exerted on cover 102 is not properl | anced here is a
possi bility t hGRiiRg LR e IR PSR Wq%dgqﬁfé&éﬁho&)?ewgf’isoﬁf

with the forces il hgdd &0 LN G SRR S ol 4He gsma@elbé theC@lectifa 20
becom ng uneven on opposite sides of I C package 104. As a result, contact
el ements 112 opabhewkenctlie nebectrie)pamty i loaded into the main socket

body.

According to another feature of the invention, a cover
may be provided on the main socket body vertically movable
10 through spring members with the linkage mechanisﬁ linked to
the cover. When the cover is pushed down in opposition to
the spring members, the'linkage mechanism engages in a first
movement and, as the cover rises to its original position by
the return force of the spring members when the downward
15 force is removéd, the linkage mechanism engages in a second

opposite'return movement .

According to yet another feature of the invention, the

linkage mechanism has a drive shaft vertically movable

20 approximately at the center of the main socket body and
linked to the cover. A pair of lever means are rotatably
mounted on .the main socket body with one of the pair
disposed on each side of the drive shaft, with each one
having an end portion linked to the drive shaft and an

25 opposite end porti;n linked to the latch member.



I n engagenent with correspondi ng | eads 104a under sufficient force while
contact elenents on the other side (row) may not have satisfactory contact

force with corresponding | eads 25 104a. . -8- Summary of the Invention An
object of the present invention is to provi a socket apparatus which
overcones the above noted prior art 5 |imtations. Another object of the

invention is the provision of a:socket which provides stable, consistent

and accurate electrhgcgga&ggttgngagg 5%“?%; rfﬂ@ﬁﬁ%ﬁﬂﬁﬂlﬁﬂ37ﬂ3¥yi¥§

force yet using |l ess operatirng force required 1n convéntio
sockets whil e Lederi mgaheincleded dOpdie sHckitst clexrer andnberon\lavtingnal
sockets. Briefl a socket ,nade_in accordance with a_fjrst er?todiarhe&ﬂa of

the invention EéﬁpFP§e§°€?ﬁﬁPn°§o%R%¥ bteked ofo the drive shait,
second lever member rotatably and slidingly disposed having

5 a selected orientation in the main socket body on both sides
of the drive shaft, one end portion of each second lever
meﬁber being connected to the other end portion of the
respective first lever members and, at the same time, the
other end of each second lever member being connected to a

10 respective latch'member.

The provisioh of the lever members and the latch mgmber
on both sides of the main socket body engaging in the same
movement at the same time, with the drive ghaft as the

15 centér, results in a stable and accurate additional force
contact engagement between each terminal lead of the
electric part and a respective contact elemsﬁt even if the

cover body is pressed down in a skewed orientation.

20 Brief Description of the Drawings

Fig. 1 is a top plan view showing the outer
construction of a burn-in test socket made in accordance
with a first embodiment of the invention;

25 |
Fig. 2 is a side elevational view of the Fig. 1 socket

as seen from the direction indicated by arrow P in Fig. 1;



renovably | oading a selected electric part having a package 15 that
contains an €lectric circuit and a plurality of connective term nal |eads
that extend outwardly from sides of the pagkage, a plurality of contact

el emants nounted in the main socket body so"that each will be electrically
connected with a respective one of the plurality of termnal 20 |eads of
the electric part in a 1:1 relationship, a |inkage mechani sm which noves in

alternating directi N qﬂ§§1 : d ek ot nkoFs s . aRd gdckatch
menber which, in de%de%ciééﬁ%on t Ee%l%r‘lrk%?glgﬁ{r?gchani sm noves get vvegnca
first positiomns nseewnafporthedirddis oo hmslicasiednbyt araow Q 18 Edgend

position out of engagermenf, W th d away fromthe contact el Se T
| atch nenber, ?’hgr%lﬁ%ﬁb ¥ith Tﬁe@??ﬁl‘%&aﬁ &h:o[u&- t °e%see€§r?§g§§§i Po%,%
all ows the el egdmdfed frém-théldodiet)e | 0aded in or to be renoved fromthe

mai n socket
5

Fig. 4 is a cross sectional view taken on line 4,6-4,6

in Fig. 1 shown with the cover at its at rest, original

position;

10 " Fig. 5 is a cross sectional view taken on line 5,7-5,7

in Fig. 1;

Fig. 6 is a cross sectionai view taken on line 4,6-4,6

in Fig. 1 shown with the cover pushed down to its lower
15 position;

Fig. 7 is a cross sectional view taken on line 5,7-5,7
in Fig. 1 shown with the cover pushed down to its lower
position;

20

Fig. 8 is a cross sectional view taken on line 8-8 in

Fig. 1 shown with the cover at its at rest, original

position (right half) and at its pushed down,lower position
{left half);



body and, in dependence upon the return novenent of the |inkage nechani sm
the | atch_menber noves fromthe second position to the first position,

t hereby causing the termnal 5 |eads of each electric part that i's | oaded
in the main socket body-to engage their redpactive contact el ements under
additional force. According to a feature of the invention, the socket has .
10 a support nmenber which.is integrally connected to the | atch nenber which

receives the | ower surface of the electric part package.that -has.been
| oaded in the mainF&&et’ ‘@gdy ¥an (& cﬁrﬁeﬁﬁBr gé‘dgt apfe=Rd Thgws

position and thapditisfeldP\WE aiidce parkayeN8ot B8 €h8CEOPCtPPét cablible of
dependence upon f% t he novenent of the |atch nenber fromthe second
position to ttheing soated tirmthe Figby gockely t he package to the
prescribed electric part |oading-position wthout subjecting the package to
jarring or shocking. 20 According to a nodified enbodi nent of the

i nvention, sa positimigndloenbher partiinilegiopl plaat vdeweghowingeahat ch nenber
S0 that when tggiéﬁfﬁggé(ééxgﬁeIf%#é¥%¥g% E%F%h&@% a positioning member is

integrally formed with the latch member;

Fig. 11 is a partial cross sectional view similar to
10 the left half of Fig. 8 showing a positioning member
integrally formed with the latch member;

Fig. 12 is a cross sectional view taken on line 12-12
in Fig. 11;
15 _
| Fig. 13 is a top plan view of a socket made in

accordance with another embodiment of the invention;

Fig. 14 is a side elevational view of the Fig. 13

20 socket made from the direction of arrow P in Fig. 13;

Fig. 15 is a front elevationﬁl view of the Fig. 13

socket taken from the direction of arrow Q in Fig. 13;

25 Fig. 16 is a cross sectional view taken on line 16,17-
16,17 in Fig. 13 with the cover at its at rest, original

position;



mai n socket body, the positioning nenber passes through a gap between

adj acent connective termnal |eads at a selected 25 |ocation of the
electric part to thereby accurately p05|t|% the electric part. -10-
According to a nodified enbodi mrent of the ifivention, a guiding neans is
integrally attached to the latch nenber for guiding the electric part to a
sel ected |l ocation by neans of sliding contact with corners of the package

of the electric 5 .art ﬁ;{nﬁz%h%r%%gt{ﬁc%m%r view gnl g;lolg_ng TR

socket body. Accor he |nven Iron, a“cover ﬁ£7'be

provi ded on t hegwd r5_,§qq_l§et 1O L dH e Advermaealiks i:ﬁshbaodghnsmbwag
menbers with the |inkage mechanismlinked to the cover. Wen the cover is

pushed downllPQﬂﬁﬁ%QQﬂon to the spring nenbers, the |inkage mechani sm
engages in a first

5 Fig. 18 is a cross sectional view taken on line 18-18
in Fig. 13 with the cover at its at rest, original positiomn
(right half) and at its pushed down lower position (left
half);

10 Fig. 19 is a perspective'view of a prior art burn-in

test socket; and

Fig. 20 is a partial vertical cross sectional view
showing the inner construction of a socket made according to

15 prior art technology.

Corresponding reference characters indicate

corresponding parts throughout the drawings.

20 Detailed Description of preferred Embodiments

Referring to Figs. 1-8 which show a burn-in test socket
made in accordance with a first embodiment of the invention,
the socket comprises a generally square base 10 as a main

25 socket bodf to be fixed on a printed circuit substrate (not
shown in the drawings) and a cover 14 in the shape of a

square frame vertically movable through compression coil



novenment and, as the cover rises to its original position by the return
force of the spring nenbers when the downward 15 force is renoved, the

| i nkage nechanlsn1engages in a second opp05|gf return novenent. According
to yetcanother feature of the invention, the1inkage mechani smhas a drive
shaft vertically novable 20 approxi mately at the center of the main socket
body and linked to the cover. A pair of |ever neans are rotatably nounted

on the main socﬁ} dY1 9 € Swpe matiwafaffonﬁilﬁaw% ON A Halgde 197 ablae

drive shaft, w each one having an end portion linked to the drive shaft
and .an 25 oppos¢QEBEnH4p%re|tmrma&maiiswnt&hiéaalﬂeﬁnwdaiiy inspdeddieng to
a feature of the Dy tio o hf pair of |ever neans includes a pair of
first lever ne % ﬁ Y g bhatend portion of each linked to the drive
shaft, and a second | ever nmenber rotatably and slidingly disposed having

5 A plurality of pins 16, 16', seven being shown in Figs.
2-6, extend perpendicularly downwardly from two mutually
opposing sides of cover 14. 1In this embodiment, pin 16' at

the center has a diameter which is larger than pins 16.

10 - A compression coil spring 12 is disposed around each of
the two pins 16 closest to center ﬁin 16*' on both sides
thereof. Guide_bgres or grooves 18, 18' capable of
receiving each respective pin 16, 16' therein are formed at
the edges on both sides of the base 10 in alignment with

IS respective pins 16, 16°*.

If a downward force is applied to cover 14 when in the
posgition shown in Figs.‘zland 3, each compression coil
spring 12 is compressively deformed and pins 16 and 16'

20 enter respective guide bores 18 and 18* as cover 14 moves
downwardly to its lower position contiguous to base 10.
When the downward force is removed, pins 16 and 16 move out
of guide bores 18 and 18° respectiﬁely by the return force
of the compression coil springs 12 with cover 14 moving to
25 its at rest, original position away from base 10 (the

position shown in Figs. 2 and 3).



5 a selected orientation in the main socket body on both sides of the
drive shaft, one end portion of each second | ever nenber being connected to
the other*end portion of the respective first |ever nenbers and, at the
sane tine, the other end of each second | eér nenber being connected to a
10 respective latch nenber. The provision of the | ever nenbers and the

| at ch nmenber on both sides of the main socket body engaging in the sane
movenent at the sane tine, with the drive shaft as the 15 center, results
in a stabl e and ac@nsg ethdd (SheR aEopRe insroxad crpR4BAEAPRHRE WRR (URBEH
termnal 1ead nlsd Nod! b 'd A KL A0E°3RCELEKC 160RLGEL & EHPGLRVD ! f
the cover body 1s presse own In a skewed orientation. 20 Brief

Descri pti on ofa téhel v sshafts diigle rcove 20p isl £ormedvishthenjowkr partion
construction of

bur - | ket made | d hoafi
Gbod ment _of ThE TR s ARG HaLRE SRAGPRORELYS, BUREE PRe

Fig. 1 socket of the linkage mechanism in vertical directions, as will be

described below. Contact chambers 22 and guide bores 18,

18' for the guidance of the vertical movement of the cover
as described above, are formed on both sides of drive shaft
guide groove 20. Rivets or pins 24 are fixed to fromnt and

{0 back sides 10c¢c of the upper base 10a on both sides of guide
groove 20.

Each contact chamber 22 receives a contact element 28

therein and is defined on opposed sides by partitioﬁ walls

{5 22a. The number, position and pitch of contact elements 28
correspond to the arrangement of leads 32 of the IC package
30 to be loaded in the socket. 1In the upper portion of each
contact chamber 22, there is provided a window 22b for
upwardly exposing each contact element 28. On the lower

.20 portion of each contact chamber 22, moreover, there is
formed an opening 22c¢ for allowing each contact element 28

to pass through the lower surface of the socket (the side of

the printed cirquit'substrate).

25 A cormer guide wall 11 having a generally L-shaped
horizontal cross sectional configuration and an inner

inclined surface for guiding the corner part of an IC



as seen fromthe direction indicated by arrow P in Fig. 1, -12- Fig. 3
is a front elevational view of the Fig. 1 socket as seen fromthe direction
indicated*by arrow Qin Fig. 1 and shown with an electric part about to be
receiyed in or removed fromthe socket; Fr§7-4 is a cross sectional view
taken on line 4,6-4,6 in Fig. 1 showmn with the cover at its at rest,
original position; 10 Fig. 51s a cross sectional view taken on |ine
5,7-5,7in Fig. 1; Fi%. 6 is a cross sectional view taken on_ljne 4,6-4,6
in Fig. 1 shomtliage BRe icoddsnosededtdSnRht 6OFReT| BREF1$8 Bgs#g?dﬁ?p?¥g. 7
is a cross seg;d'ﬁryge \ 'fe‘i‘ilﬁp;gie'iaa% lyigge 5,7-5,7 in Fig. 1 shown with the
own

cover pushed to its 'ower
A pair of upwafdly extending bosses 104, whose

5 longitudinal cross éection forms a generally U-shaped
coﬁfiguration, is provided at the center of lower base 10b.
Portion 21 of upper base 10a defining drive shaft guide
groove 20 is telescopically recéived between bosses 104 as
gseen in Fig. 5. The upper surface 1l0e of each bpss io0d

{0 constitutes the bottom of each contact chamber 22 of upper
base 10a as described above. A stationary shaft 34 of the
linkage mechanism is horizontally mounted within each boss

104 and extends from front to back along the length of lower
base 10b. '

15
A contact element receiving aperture 10£‘is formed in

the bottom wall of lower base 10b for each contact element
28. Apertures 10f are located at that portion of the bottom
wall'which extends from bosses 10d to the outer peripheral

20 side of the socket. Apertures 10f are located in alignment
with the guide bores 18 and 18' for a first type of contact
element 28. Each contact element 28 of the first type is
fixed in place in chamber 22 by engagement of’upper base 1l0a
with a horizontally extending part of L-shaped portion 28b

25 of each contact element with terminal portion 28a received
through a respective aperture 10f passing through to the

lower surface of the socket.



position; 20 Fig. 8 is a cross sectional viewtaken on line 8-8 in Fig. 1
shown with the cover at its at rest, original position (right half) and at

its pushed down |ower position (left half); -13- Figs. 9(A), 9(B) and
9(C) are top, side and end views respectivéﬂ?’of an | C package 30 of the
SOP type capabl e of being loaded in the Fig. 1 socket; 5 Fig. 10 is a

partial top plan vieM/shomAng an enbodi ment of the invention in which a
Partial orass secti Ol WERadihHeR o ifFapRcPPEr EoRar FBopREPRAS G1ehd iy
a .posi tioni ng reortect ritegiaiyd X GhFhgh ah 1bher! 8pehiABBLE; of the
contact chamber 22. A horizontal extending linkage portion
28c extends from the top of the lower linkage portion 28b
5 toward the center of the socket in contact chamber 22 along
upper surface 1l0e of boss 104 of lower base 10b. A straight
line spring portion 28e inclines in a straight line
diagonally upwardly toward upper opening 22b of contact
chamber 22 through a curved spring portion 284 from the
10 horizontal linkage portion 28c. Contact portion 28f,
extending from spring portion 28e, inclines upwardly in a
straight line at an angle which is somewhat smaller than the
angle which straight line spring portion 28e makes with a
horizontal line. Contact portion 28f extends from the top
15 of the straight line spring portion 28e away from the center
toward the side of the socket and an auxiliary linkage
portion 28g extends downwardly in a straight line from the
contact portion 28f to the vicinity of the upper end of the
lower linkage portion 28b. The free distal end of the
20 auxiliary linkage portion 28g is bent and the said bent
portion is adapted to slide against the top vertically
disposed part of the lower iinkage portion 28b.

A second type of contact element 28' is placed
25 alternately with contact elements 28 in each row. Contact
elements 28' are identical to contact elements 28 except

that they are provided with a straight, vertically



Fig. 12 is a cross sectional view taken on line 12-12 in Fig. 11; 15 Fig.
13 is a top plan view-of a socket made in accordance w th another

enbodi ment of the invention; Fig. 14 is a side elevational view of the Fig.
13 20 socket nade fromthe direction of arrdW P in Fig. 13; Fig. 15 is a
front elevational view of the Fig. 13 socket taken fromthe direction of

arrow Qin Fig. 13; 25 Fig. 16 is a cross sectional vieM/taken on
line 16, 17- 16, 17 [ 13 wi he cover s at _rest
bos tion | prkeRyinsy, Yokl aipkaSecBirbAGR oiiarcaiEnth ForiRetEra

16-17 in Fig. %éﬂéd}édﬁqocfowabtabhbh&)pumadedawaflener:.p@ﬁaﬁé@mower
linkage portion 28b, so that the socket terminal po;tions
28a of the contact elements 28, 28! aré brovided_in a zigzag

5 arrangement on the lower surface of the socket. Both types
of contact elements 28 and 28' are formed of suitable

electrically conductive material having good spring

characteristics.

10 The linkage mechanism comprises two sets of first and
second pairs of lever members. In ordér to simplify the
description, a first and second lever member of each pair of
one set will be described, however, it will be understood
‘that the description applies as well to the other members of

15 each pair as well as to the other set. As shown in Figs. 3
and 4, an intermediate part 36b of first lever 36 is
rotatably mounted on shaft 34 fixed to lower base 10b.

Drive shaft 26 is freely received through an elongated slot
36a formed at the end of a long arm 36c of lever 36. Aan |

20 elongated slot 38a formed between an intermediate part 38b
and an end of a long arm 38c of a second lever 38 freely
receives rivet 24 fixed to upper base 1l0a, w1th the end of a
short arm 38d of second lever 38 rotatably connected to the

end of a short arm 364 of first lever 36 by means of a rivet
25 40, ' '



5 Fig. 18 is a cross sectional view taken on line 18-18 in Fig. 13
with the cover at its at rest, original position (right half) and at its
pushed down | ower position (left half); 10 Fig. 19 is a perspective
view of a prior art burn-in test socket; aﬁHLFig. 20 is a partial vertical
cross sectional view showi ng the inner construction of a socket nade
according to 15 prior art technology. Correspondi ng reference characters

i ndi cate correspondi ng parts_ghroughout e drawngs., 20, Detailed ...
Descr | ption of - Pr el EPREaER 3R neh, SSFAL TR LIF RSB A BPadirdm,
burn-in test sgekeés GRECtbp 8ECEREAEGRtA¢E NoFeniddtd FBDON NRIYcHOlcdrer 42
I nvention, the socket conprises a generally square base 10 as a main 25

socket body toceenécked ba therehdecaf ceachy kong sum A% (aendfodR itHhe he
drawi ngs) and g, £Quel odlokch®cShERE: Urfarfitift "4 Tary Frlt e alify OV P! ©

t hrough conpr eSs
s formed elevator support arm 44 extends from each arm 38c¢c
toward the center of the socket outside corner guide walls

' 11 at the front and back ends of the socket.

As shown in Figs. 5 and 7, latch core 42 is
{0 encapsulated by an insulator 46 made of suitable
electrically insulative material such as plastic, thereby
cohstituting a latch 48. As shown in Figs. 1, 7 and 8,
.moreover, a vertically movable support arm 50 extends from
the outer end of the support arm 44 inwardly toward the

15 center of the socket.

Next, the operation of each part will be explﬁined when
an IC package is loaded in the sgcket. As can be seen in
Figs. 4 and 5, drive shaft 26 is located adjacent the top of

20 guide groove 20 when cover 14 is at its at rest, original
position. The long arm 36c of first lever 36 extends
diagonally or obliquely upwardly with drive shaft 26 located
toward the upper end of slot 36a and the shoft arm 36d is
disposed approximately horizontally along the bottom wall of

25 lower base 10b.



-15- springs 12 toward and away from base 10. Both base 10 and cover 14 are
formed of suitable electrically insulative plastic material. 5 A
plurality of pins 16, 16', seven being sho in Figs. 2-6, extend

per pendi cul arly downwardly from two mut ual T§ opposi ng si des of ‘cover 14. In
this enbodi ment, pin 16' at the center has a dianeter which is larger than
pins 16. 10 A conpression coil spring 12 is disposed around each of

the two pins 16 clo t N346;540 dfisy
bores or grooves 18§g§§ Eggsg Iggggkre%e%%i %§é£§¥£¢espé%?%£e plnq%% 16
therein are fowied ghet mevedgas anwholé Béiws Dicdted batscitid Iowest gnrrent

wth 15 respective pins 16, downward force is applied to ver
when in the poBPEi&HoBhERA FﬁeFiféi‘eeréﬁﬁtSz‘l el % i ‘?36% |°rifg

12 is conpresshygley d8f0r fadeald poBitibninfladéh 48 engages the contact

5 parts 28f of the contact elements 28 with a predetermined
compressive force. The vertically movable support arms 50
move into a cavity 52 whose vertical cross section is
generally in the shape of V above the drive shaft guide
groove 20 formed by the inclined walls on both sides of the

10 center of the socket in the contact chamber 22.

Initially, when cover 14 is depressed in the absence of
an IC package, drive shaft 26, fixed to cover 14, is lowered
vertically in guide groove 20 while moving toward the bottom

15 of slot 36a of the long arm 36c of first lever 36. As a
result of this, the first lever 36 rotates with its long arm
36c assuming approximately a horizontal position and the

short arm 364 obliquely rising off the bottom wall of the
base as shown if Fig. 6.

20

When the first lever 36 rotates in this manner and when
short arm 364 rotates away from the bottom wall of the base,
the second lever 38 as a whole is lifted veriically and
pivoted in an orientation which is dictated by slot 38a and

25 fixed rivét 24 along with movable rivet 40. In this
position, long arm 38c is somewhat inclined toward the

peripheral side of the socket.



20 enter respective guide bores 18 and 18 as cover 14 noves downwardly to
its | ower position contiguous to base 10. When the downward force is
renoved, pins 16 and [err] nove out of guide.bores 18 and [err]
respectively by the return force of the cofffression coil springs 12 with
cover 14 noving to 25 its at rest, original position away from base 10 (the
position shown irn Figs. 2 and 3). -16- Base 10 is shown as an integral

conbi nati on of an d r e b

Chrougn 7 A dr fve LaER 18 fobds 30135A08" pEER R nBpanpae of Sofona’
the center of lgwear 38a%aoidzhieopogitdiong efifagénghaebhtaétSpootidche 28fikbge
mechani smin vertiggl directions, as will_ he described hel ow. . Contact

chanbers 22 aftt §R e BPFRTd; oT recefpd BB?BEﬁBE Bpdy nat ERe| FaRe
gﬁ\éfe{rent of t REnfedV Yrass SEE AN YRSy Feethichi®y €8 RokBistees of drive
5 position above cavity 52. It is mentioned in this
connection that the top inside surface of cover 14 which
opposes the latch 48 is formed with a taper to permit

movement of latch 48 to its receded position.

10 With latch 48 moved obliquely upﬁardly away from the
' contact portions 28f as described above, an IC package 30 is
- inserted in an approximately horizontal position into the
socket from the top of the cover through opening l4a. As a
consequence of this, IC package 30 is guided to the movable
15 support arms 50 by the inclined surféces of the cornér guide
walls 11. As shown in Fig. 7, movable support arms 50
receive the lower surface of IC package 30 at a selected
vertical position with each terminal lead 32 of the IC
package 30 positioned immediately above each contact element

20 28 corresponding thereto.

After the Ic-package 30 has been loaded into the socket
as described above, the downward force on co%er 14 is
removed allowing the linkage mechanism to return to its

25 original position. In other words, when the downward force
is removed, cover 14 is raised by the return force of

compression coil springs 12 and drive shaft 26 rises



gui de groove 20. R vets or pins 24 are fixed to front and 10 back sides 10c
of the upper base 10a on both sides of guide groove 20. Each contact
chanmber 22 receives a contact element 28 theggin and is defined on opposed
sides by partition walls 15 22a. The nunber, position and pitch of contact
el ements 28 correspond to the arrangenent of |eads 32 of the |IC package 30
to be loaded in the socket. In the upper portion of each contact chanber

22, there is proérdedadly RdeWid25uiqs §PYEvEl Y0 GMPDES Nk aRskFeL @Y atle top
el ement 28. On the lower 20 portion of each contact chanber 22, noreover,

there is fornedPantdpeningsiot B6n af| bongigaEacHce Rf dhe dikfntlenet 3 Gass
through the | ower surface of the socket (the side of the printed circuit
substrate). 25 A corner guide wall 11 having a generally L-shaped
hori zontal cross sec®isomakesudtigthet fbastanlieveri hferotates g & (et ifoan
guiding the ?OrQ%Ec%?E% %;p%gikg to when the cover was depressed and, as
shown in Fig. 4, long arm 36c returns to its diagonally
upward orientation, with short arm 364 assuming
approximately a horizontal position. When the first lever
36 rotates in this manner and when its short arm 36d rotates
i) to its horizontal position second lever 38 as a whole is
lowered in approximately a vertical ofientation but with
long arm 38c pivoting toward the center of the socket in an
orientation which is dictated by slot 38a and the fixed
rivet 24 along with movable rivet 40.
5 |
In linkage with the rotating and descending movement of
lever 38, latch 48 and movable'support arms 50 shift to
their original positions. Latch 48 once again moves toward
the center of.the socket from the receded bosition and then
20 moves vertically downwardly toward the position where it
would engage the contact portions 28f£, i.e., its at rest,
original position. Along with mbvement of latch 48, movable
support arms 50 are lowered carrying IC package 30 from the
receiving position and, as each terminal lead 32 is received
25 on the contact portion part 28f corresponding thereto, arms

50 separaté‘frdm the IC package 30 and return into cavity
52.



-17- package 30 is disposed at each corner portion of the upper surface of
upper base_ 10a. A pair of upwardly extending bosses 10d, whose 5

| ongi tudi nal cross section forns a generaILb4Q-shaped configuration, is
provi ded at the center of |ower base 10b. Portion 21 of upper base 10a
defining drive shaft guide groove 20 is tel escopically received between
bosses 10d as seen in Fig. 5. The upper surface 10e of each boss 10d 10

constitutes the bottgogn Q%Wé”‘?f O@?@tr%?ﬁv%z Qe PR rchbﬁﬁg'm}.gglaiead

descri bed above. A stationary Shart i nkage mechanism i
hori zontal | y noddtefl I tpackage 3 bosixid)dmrd cottants gdoyaiiohr @8 b hack

"3, | <09 R hob15E 536 it ORI o et S8, e tBER
28. Apertures ltheté£ftecatwitliteddnitiidaan 1&fad B2 RRigadIng a respective
- § contact portion 28f ﬁith additional compressive force from
latch 48. Contact portions 28f move downwardly with curved
spring portions 284 and the straight line spring portions
28e being elastically displaced ffom the Fig. 7 position to
the Fig. 5 position and the distal tip of the auxiliary
10 linkage portion 28g movihg downwardly sliding along the
vertical portion of lower linkage portion 28b. Since the
contact portions 28f are inclined in their at rest, original
state, with the outer part of the contact portion 28f being
slightly higher than the inner part as shown in Fig. 7, the
5 distal end portion of the terminal leads 32 are wiped as the
contact portions 28f move downwardly, with a result that
| oxide film of the terminal leads is peeled, thereby

obtaining a satisfactory electrical connection between the

two.

20

Fig. 5 shows the loaded state of the socket with an .
electrical conmnection being established between an IC
package and the socket. The IC package is sﬁbjected to a
burn-in test in this state. During the course of the burn-

25 in test, electric current fiows between contact portions 28f£
.and. the lower linkage portion through the straight line

spring portions 28e, bent spring portions 284 and horizontal



wal I which extends from bosses 10d to the outer peripheral 20 side of the
socket. Apertures 10Of are |ocated in alignment with the guide bores 18 and
18' for a first type of contact element 28. ,Each contact el enent 28 of the
first type is fixed in place in chanber 22 by engagenent of upper base 10a
with a horizontally extending part of L-shaped portion 28b 25 of each
contact elenent with term nal portion 28a received through a respective

aperture 10f papgiiighd BaMH bl 48 J.nglls ‘é(%f weobnt Qﬁxiﬁ%.gr %ﬁgkngérg 29

The L-shaped | ower |'inkage portion 28b extends 1nto the conta
t hrough a | owerpepsiong) 28x. ofIn Hehich meastersh&ilec rudiliAriyoiinkagal

extendi ng |inkage porti 28c_extends -fromthe top of the |ower |inkage
portion 28b 5 t%@ﬁ#)’cf”f%gﬁc%rﬁ‘@ﬁ%?m?% the, gREing %85?309%0 g‘ﬁ’bgfmkz.?c | ong
upper surface ldPednt®sz8 14k Ofad ARy dwader chtle, Autbtidoghas an electric

5 current bypass.

When it is desired to remove IC package 30 from the

.socket it is ouiy necessary to press cover 14 toward base
10. This causes the linkage mechanism to engage in an

10 opening movement as described earlier, with the latch 48
moving back from the position of engagement with contact
portions 28f to an obliquely upward recessed position and,
at the same time, the movable support arms 50 move up from
cavity 52 to 1lift IC package 30. As seen in F@g. 7, the IC

15 package can then be picked up with tweezers or the like.

In this embodiment, a linkage mechanism comprising a
drive shaft 26, first levers 36 and second levers 38.engage
in a forward or opening movement by using the downward . force

20 on cover 14 as the driving force, as described above, and
latch.48 moves from the first position in engagement with
contact elements 28, 28' to an obligquely upward, receded
second position in dependence upon the movement of the
linkage mechanism and, at the same time, the movable support

.25 arms 50 move up from inside cavity 52 to the position at a
selected vertical location, thereby making it possible for

the IC package to be inserted into the socket.



line spring portion 28e inclines in a straight line diagonally upwardly
toward upper opening 22b of contact chanber 22 through a curved spring
portion 28d fromthe 10 hori zont al Iinkage.pgégion 28c. Contact portion
28f, extending fromspring portion 28e, inclfhes upwardly in a straight
line at an angle which is somewhat smaller than the angle which straight

| ine spring portion 28e nakes with a horizontal |ine. Contact portion 28f
extends fromthe top of, .t Laht 2hi j | ; FYB¥ed "
the center toward thgks%fld%no?%t %%@%%Ee%bagg gﬁégﬁgi%:%%%%ﬁge potﬁ il&éﬁ‘
28g extends dowther ciornexr guitleawgils| ide themnmovablensumpoybraims IBf to

the vicinity of the, d of the .l | | pk i b, _The. f
ot al end of t RECHIVEERE deyer ARESaSRoPE bRooEs PRCkRY S0 cmetidt ety
bent portion is pmEies tHed tBrmi®addaielddl BRCoEOPCVELEkEGS | YO Ot el echgar t

of the | ower |inkage portion 28b. A second type of contact elenent 28" |s
pl aced 25 al Ser mentiact ielementisa@B cR8lent 8828 raswhenof ofhigpntheiterminal

elements 28' arg a3 b (AMAYe 30°T20! SotBafshgll or deformed as it

avoids impacts incident to a falling movement.

When the downward force on cover 14 is removed, cover
10 14 rises due to the return force of compression coil springs
12. Movable support arms 50, while carrying the IC pgckage
30, guidé'the terminal leads until they reach the position
for riding on corresp&nding contact elements 28, 28¢ at the
IC package loading position and, at the same time, latch 48
15 moves from the second receded position to the first position
in engagement with terminal leads 32 disposed on contact
elements 28, 28' in such a fashion as to hold terminal leads
32 with an additional force between each terminal lead 32
and its respective contact elements 28, 28' due to the
20 compressive force from latch 48. Thus, terminal leads 32 of
IC package are positioned above and in alignment with
respective corresponding contact elementé 28, 28°', followgd
by a soft landing on thé contact portion 28f of contact
elements 28, 28' due to the guidance of the mgvable support
25 arms 50. AsS a result, each terminal lead 32 is accurately
positioned to ride on its respective contact element 28, 28'

obtaining an electrical connection therewith.



that they are provided with a straight, vertically -19 - extending,

| ower |inkage portion aligned with respective apertures 10f (not shown),

i nstead of the L-shaped |ower |inkage port[gq_ZSb, so that the socket
termnal portions 28a of the contact el enent’s 28, 28' are provided in a

zi gzag 5 arrangenment on the | ower surface of the socket. Both types of
contact elenents 28 and 28 are forned of suitable electrically econductive
mat eri al havi ng goo ' rd Sid GS - ggﬁﬁel ka chani sm
conprises two sets g?éﬁ#%ﬂn%% gtgﬁc%ngcf’%ﬂaelctrss?%%hliesvgrmbrre elrng:.' Iﬁiﬁmg:rgdgrg to
sinmplify the desrovipdedns medharsismnih sddaid they erenmsimiadsr leadsadR péi thef
one set wll be_descrjbed,. howeyer, it will be understqod at _the .
descri ption app?'é%a%.aﬁﬁl?@tfﬁ¥ 6Qn?ﬂﬁg 15T B 5“?%'e %E ﬁgi?eggrﬁgﬁﬁ
as to the otherabé¥e, WwEtEhDAEch ufimSving diagonally downwardly from

s above, thereby providing additional contact force with

contact elements 28, 28°'. Further, the linkage mechanism
for driving latches 48 (including d:ive shaft 26, first
levers 36 and second levers 38) is arranged within the foot
print defined by latches 48. Because of this, the operating

io force can be greatly reduced and, at the same time, a
significant reduction can be realized in the socket size and
in the width of the socket (the direction which is
perpendicular to ﬁhe direction of the contact elemengs
arrangement) .

15

In view of the fact that the linkage mechanism of the

socket described in this embodiment is symmetrical on both
sides of the socket with the drive shaft 26 as the center,
the first levers 36 and the second levers 38 engage in the

20 same action at the same time even if the cover 14 should be
pressed down in a skewed orientation, with a consequence
that latch 48 on each side and movable support arms 50 also
engage in the same action at the same time. "Accordingly, IC
package 30 will maintain a horizontal position with an

25 addiﬁional contact force exerted between terminal leads 32

and contact elements 28, 28' which is balanced on both the



and 4, an internediate part 36b of first ‘lever 36 is rotatably nounted on
shaft 34 fixed to | ower base |0b. Drive shaft 26 is freely received through
an el ongated sl ot 36a formed at the end of adong arm36¢c of lever 36. An
20 el ongated sl ot 38a forned between an internedi ate part 38b and an end of
a long arm 38c of a second |ever 38 freely receives rivet 24 fixed to upper
base 10a, with the end of a short arm 38d of second | ever 38 rotatably

connected to the;ond fhad18Perhand 3k Of dddailsd ©£LtniG Ly HWBaRiyOf 2
rivet 25-40. -20- Long arm 38c of second |ever 38 extends to a position

above the top ofelhablenelectriencommedigion imtaltadgresi-42 connected to the
end of each long arm 38c extends in the direction of the contact

arrangenent and an integrally 5 formed el evator support arm 44 extends from
each arm 38c Figs. 10 through 12 show a modified embodiment of the

5 Figs. 1 through 9 embodiment in which a positioning member
is provided on latch 48 for enhancing the accurate
positioning of IC package 30 when the IC package is to be
loaded. The positioning member in this embodiment comprises
a protruding insulator finger 54 which extends from the

10 insulator cover 46 of latch 48 toward contact elements 28,
28'. Finger 54 is placed at a position to allow passage of
the finger through the gap between two adjacent terminal

leads 32 with the tip of the finger being made slimmer in a

tapered fashion.

When cover 14 is pressed down, the'protfuding finger 54
is at a position higher than contact.elements 28 as shown in
Figs. 11 énd 12. Finger 54 passes through the gap between
two adjacent terminal leads 32 which are the closest éo

20 finger 54 when the IC package 30 is loaded through opening
' 14a as it moves down along the inside inclined surfaces of
corner guide walls 11. The two leads 32 between which
finger 54 passes are thereby placed in alignment with
respectively corresponding contact elements 28, 28' by the
25 sliding engagement of the tapered tip of finger 54. The
remaining leads 32 are therefore also aligned with and above

the corresponding contact elements 28, 28'., It will be



toward the center of the socket outside corner guide walls 11 at the front
and back ends of the socket. As shown in Figs. 5 and 7, latch core 42 is 10
encapsul ated by an insulator 46 made of suitalle electrically insulative
mat eri at such as plastic, thereby constituting a latch 48. As shown in
Figs. 1, 7 and 8, noreover, a vertically novabl e support arm 50 extends
fromthe outer end of the support arm44 inwardly toward the 15 center of

the socket. NextredEz&Wpeimde %&fnﬁm,pgésw'ibh Qﬁaeéagggggg g’@ﬁgfggegfi,

package is | oaded in the socket. As can be seen I n Figs.

shaft 26 is | ocadxel adpakeer ohechairef 20 gui de groove 20 when cover 14 is
at its at rest, original position. The long-arm 36¢c of first |ever 36
extends diagonally or obliquely upwardly with drive shaft 26 |ocated toward
the upper end of sl otFife. a18l throudloris aHowd Gthothedi MRASEd cdpRMBHEERRALY of

hori zontal | 'y 5aI oggetlj_ﬂgvebgé{gz;n wazliécgltdiZnS 1 ower base | Ob. . .

. - g to a feature of the socket in this
embodiment, corner guide walls 56 are integrally attached to
latch 48 for guiding the corner poftions of the IC package
30 when the IC package is being loaded. The corner guide
walls 56 comprise thick insulative material disposed on the

10 top part 38e of second levers 38. An inclined surface 56a
(Fig. 18) is formed on the inner surface of corner guide

walls 56 for guiding pﬁrposes.

As shown in Fig. 17, when the cover 14 is pushed down
15 and latch 48 moves from the contact elements 28 diagonally
upwardly, the corner guide walis 56 also move slightly in an
obliquely upwardly direction from the contact elements 28,
with a result that the inclined surface 56a assumes a
selected angle at a selected location. When the IC package
20 is loaded from above, the cormer portions of the IC package
slide along one or more of the inner inclined surfaces 56a
of the corner guide walls 56 in their descent, with a result

that the IC package 30 is guided to the position of the
contact elements 28, 28°'.

25

In this socket, a compression coil spring 58 is

disposed under drive shaft 26, thereby increasing the drive



Each second lever 38 is generally vertically disposed wwth the |lever as a
whol e being located at its |owest position and the fixed rivet 24 near the
top of slot 38a of lever 38. In this positiap._ l'atch 48 engages the contact
5 parts 28f of the contact elenents 28 with a predetermn ned conpressive
force. The vertically novabl e support arns 50 nove into a cavity 52 whose
vertical cross section is generally in the shape of V above the drive shaft

gui de groove 20gdpsdest bihd Neadu¥s intirbmidid %ﬁ)rthféotﬂixﬁda@%sn@%hhh&sﬁo center

of the socket in the contact chamber 22. Initially, when cover 14 is
depressed in thdlthkewgh et showr ndddss Id—lfe FioyBblEs SUPPREE BFTECG8r

15 of sl ot 36a SEtHEBMAIA kRO e bR, G587 RBOARL akOe, T

ong arm 3bC of Tirs a result of th
the first | everb8bprorided if tdesirsedong arm 36¢c assum ng approxi mately a

hori zontal position and the short arm 36d obliquely rising off the bottom
wal | of the? -

S8ince corner guide walls 56 as described above are
provided integrally with latch 48 in the socket of this
embodiment, it becomes possible to simplify and reduce the
size of the base 10, which leads to a further reducéion of

10 the size of the socket as a whole.

In the above described embodiment, a socket for the
burn-~in test has been described which is suitable for the
loading of an IC package 30 of the SOP type having a lead

{5 terminal arrangement pattern as shown in. Fig. 9. However,
it will be understood that the invention is not limited to
this socket construction alone. It can be changed or

" modified within the purview of the invenﬁion. For instance,
the shape of contact elements 28, 28' may be changed in a

20 number of ways. If desired, the auxiliary linking portion
289 may bé omitted or a supplemental spring force may be
added. Even the linkage mechanism that works in dépendeﬁce
upon the vertical movement of the cover 14 can be modified.
For example; two drive shafts 26 can be employed or a rivet

25. can be attached to cover 14 in lieu of the d;ive shaft, with
the first levers 36 being rotatably installed thereon.

Moreover, cover 14 may be omitted, if desired, with drive



base as shown if Fig. 6. 20 When the first lever 36 rotates in this manner
and when short arm 36d rotates away fromthe bottomwall of the base, the
second lever 38 as a whole is lifted vert|c§ |y and pivoted in an
orientation which is dictated by slot 38a a d 25 fixed rivet 24 along with
nmovabl e rivet 40. In this position, long arm 38c is sonewhat inclined
toward the peripheral side of the socket. -22- Latch 48 noves in |inkage

wth the movereghapl 26C8RfLEVELaR 1 U YGOSR0 Sof Al

portions 28f to an ob |que upwar Ion e same
time, arns 50 rfeecgenerally vertlcally to a selected 5 position above

cavity 52. It is nentioned in this connection that the top inside surface
of cover 14 which

As noted, the above embodiments relate to a socket for
5 the SOP type IC packages. However, the socket of this
invention can be used for other IC packages or electric
parts of various kinds having a plurality of leads extending
from the side of the package. In addition to burn-in tests,
the invention can also be applied to sockets which are to be
10 used to perform an electric property test for the
examination of input/output characteristics, pulse

properties and the like of the IC package.

According to the socket of the invention described

1S above, the latch member moves between a first position where
it engages the contact elements in'dependence upon the
linkage mechanism and a second position removed from the
contact elements and after loading of the electric part into
the main eocket body, the latch member moves from the second

20 position back to the first position, and the terminal leads
of the electric part are caused to engage the contact
elements with additional force through the compressive force
of the latch member. As a result of the invention, it
becomes possible to obtain a large operating force even in

25 the case of a socket having a small size.



opposes the latch 48 is fornmed with a taper to permt novenent of |atch 48
to its receded position. 10 Wth |atch 48 noved obliquely upwardly
away from'the contact portions 28f as desc;&?gd above, an I C package 30 is
inserted in an approximately horizontal position into the socket fromthe
top of the cover through opening 14a. As a consequence of this, |IC package
30 is guided to the novable 15 support arns 50 by the inclined surfaces of

the corner guide walghgehbr Atna PMoviBibhlos7a HBVABLE SUPPOrt wérmbedO
receive the I ower surface of |1C package 30 at a selected vertical position

with each ter mimtledmaddy3atsfached to fhekigtchbompaberi 5ABMLEANLR; tR| v
above each contact, el enqent 20, 28.correspondi e f
package 30 has ag’é‘é'rﬁiybar? ec?“f%eo%t}??e CoETRE aggaé‘gc%g%felgué Egﬁs;?ﬁe&g{)mmrd

above,

force on cover duhdge et Al MW reippoet! melbee rechiwmesnthe levern to
its 25 original position. In other words, t he downward fo

_ when Lﬁetis
renoved, cover surface f%dhepaghages @i, ther EéeﬁFr&SnBFE%sFSn A3F| RSB hgs

12 and drive sha{d ¥ftdi Sfsinber moves from the second position to the first
position by the return movement of the linkage mechanism,
the_mbvable support member, while carrying the elecgric
part, moves down in dependence upon movement of the latch

10 member, thereby guiding the electric part to a selected

loading position.

The feature of the positioning finger integrally
attached to the latch member to position the electric part
15 by passing through the gap between adjacent terminal leads
of the electric part as it is loaded onto the main socket
body results in improved accurate positioning of the

electric part.

20 The feature of a guiding means integrally attached to
the latch member to guide the electric part to a selected
position by sliding engagement with the edge portions of the
package of the electric part when loading the electric part
into the main socket body when the latch member is at its

75 receded position enables a further reduction of the gize of

the socket.



-23- vertically within guide groove 20 while it noves to the top portion in
slot 36a of long arm 36¢c of the first lever 36. As a result, the first

| ever 36 fotates in a direction 5 which is_ gpposite to when the cover was
depressed and, as shown in Fig. 4, long arﬁ?géc returns to its diagonally
upward orientation, with short arm 36d assumi ng approxi mately a horizontal
position. Wien the first lever 36 rotates in this manner and when its short

arm 36d rotates 10 43S oA Espgii%hﬁghsgcgﬁgeke §' ppEvifeq Whole is
a but wt

| owered in approximately a vertical orien I on |'ong arm 38c

pi voti ng towar drextd cadiliye movabillec redaltdirei boather mahtasockebhbeodyias a
dictated by slot 38a and the

In Iinkage wt [fnive maans rfé’r];ll %g%ﬁﬁée%gggﬁm t ngD}ﬁ%ﬂ,S Lhift o 1°
be provided to move up and down together with the cover at
S the center of the main socket body. Movement of the drive
shaft is transmitted to latch members on both.sides of the
main socket body through respective levef members, thereby
obtaining a stable and accurate additional contact force and
optimum electric connection between each terminal lead of
10 the electric part and a respective contact element by making
it possible for the lever member and the latch member on
both sides to perform the same aétion at the same time with
the drive shaft as the center even if the cover should be
pressed down in a skewed orientation.
15
Although exemplary embodiments of the invention have
been disclosed for purposes of illustration, it will be
understood that #arious changes, modifications and
substitutions may be incorporated into such embodiments
20 without departing from the spirit of the invention as

defined by the appended claims.
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| ever 38, |atch 48 and novabl e support arns 50 shift to their original
positions. Latch 48 once again noves toward the center of the socket from
the receded position and then 20 noves vertically downwardly toward the
position where it woul d-engage the contact portions 28f, i.e., its at rest,
original position. Along with novenment of_Jatch 48, novable support arns 50
are lowered carrying | C package 30 fromthe recei Ving postt+en—and,_as each

terminal lead 32 is received 25 on the contact por
corresponding thereto, arns 50 separate fromthe IHmmeM"Emﬂmur eturn
into cavity Sfhat isZ2dtafired: COnsequence of the above en e rm nal
| ead 32 of || Cpackage 30 rrdes on a contact portion 28f of a respective

contact element, latch 48 engages it inmediately thereafter, with each
termnal |ead 32 efgagég&kgtr§§§§¥§é&§3for removably receiving an

electric part having a package containing an electric
circuit and a plurality of terminal leads extending from the
package comprising: .

a base formed of electrically insulative material
and having first and second opposed sides and first and
second opposed ends,

a cover movable between a first raised position
away from the base and a second lowered position next to the
base,

a plurality of contact elements arranged along the
first and second opposed sides of the base in a 1:1
relationship with the terminal leads of the electric part,
the contact elements formed of electrically'condnctiva
mate;ial-havipg good spring characteristics and having
movable contact portions extending along first and second
rows, B

| a linkage mechanism on each of the first and second
sides of the base, each linkage mechanism having a first
pair of levers having first and second ends an& an
intermediate portion and a second pair of levers having
first and second ends and an intermediate portion, the
intermediate portion of the first pair of levers rotatably
' mounted to the base, the second ends of the first pair of

levers rotatably connected to the first ends of the second



5 <contact portion 28f with additional conpressive force fromlatch 48.
Contact portions 28f nove downwardly with curved spring portions 28d and
the straight line spring portions 28e being elastically displaced fromthe
Fig. 7 position to the Fig. 5 position and the distal tip of the auxiliary
10 lI'inkage portion 28g moving downwardly sjd ding along the vertical portion
of lower |inkage portion 28b. Since the contact portions 28f are inclined
in their at rest, original state, with the outer part of the contact
portion 28f being slightly higher than the inner part as shown in Fig. 7,

t he 15 distalcfggmpgréggg%#%eape termnal |eads 32 are wi ped as the contact
portions 28f —wth a result that oxide filmof the term na
| eads is peeled, thereby obtaining a satisfactory electrical connection
betueen e e 06 oo 008, E0Eud RS 3 40l ISR HS! gt
socket. The |&188CEogRedSadijlténit cthé Ofrst ends thereof, the second
"pair of levers having an elongated slot between the
intermediaﬁe portions and the seéond ends thereof,

a shaft fixedly connected to the cover and received
through the slots in the first pair of levers and a
respective rivet fixedly attached to the base and extending
through.a,respective slot in the secopd pair of levers so
that movement of the cover from the first'position to the
second position will cause the first pair of levers to pivot
in one direction raising the second pair of levers and
movement of the cover from the second position to the first
position will cause the first pair of levers to pivot in an
opposite direction lowering the second pair of levers,

a latch comprising an elongated generally
horizontally disposed bar having an electrically insulative
outer surface extending between and attached to the second
ends of the second pair of levers and mbfable into
engagement with the contact portions of the contact elements
imparting a force on the contact portions with movement of -
the cover from the second to the firét position and out of
engagemént with the contact portions with movément of the

cover from the first to the second position to provide a

ULl



burn-in test in this state. During the course of the burn- 25 in test,
electric current flows between contact portions 28f and the |ower |inkage
portion through the straight |ine spring portions 28e, bent spring portions
28d and hori zont al -25- linkage portions 28c as well as through
auxiliary linkage.portions 28g. In this nanger, the auxiliary |inkage
portions 28g.suppl ement the spring force of the contact el ements 28 and, at
the sane tinme, function as an electric 5 current bypass. Wen it is
desired to renove | C package 30 fromthe socket it is only necessary to
press cover 14&Yapwaryd dmseinhied:Thi s causes the |inkage mechani smto engage
i n an 10 opening novenent as described earlier, with the |atch 48 noving
back fromthe position of engagenment with contact portions 28f to an

obl i quel y upwaydh 5P S¢Sl 1t FYhtact portions of each row thereof, _

and

means to position an electric part having a
plurality of terminal ‘leads extending from two opposite
sides of the part in the socket with each terminal lead

received on a respective contact portion.

2. Socket apparatus according to claim 1 further
including a movable support arm extending from each second
end of the second pair of levers, each support arm having a
portion extending from a respective second lever at one end

of the base toward the opposite end of the base to receive

an electric part thereon.

3. Socket apparatus according to claim 1 further
including inclined guide surfaces attached to-the base for
guiding an electric part to a selected location in the

socket apparatus.

4. Socket apparatus according to claim_i further
including inclined guide surfaces attached to each latch and
movable therewith for guiding an electric part to a selected

location in the socket apparatus.

—_———
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at the same tine, the novable support arns 50 nove up fromcavity 52 to
lift 1C package 30. As seen in Fig. 7, the IC 15 package can then be

pi cked.up with tweezers or the like. In this enbodi nent, a |inkage
mechantsm conprising a drive shaft 26, first levers 36 and second | evers 38
engage in a forward or opening novenent hys-using the downward force 20 on
cover 14 as the driving force, as descri bed above, and [ atch 48 noves from
the first position in engagenent with contact elenments 28, 28 to an
obl i quely upward, receded second . position in dependence upon the novenent

of the |inkage nechani secRat, apbatf€us dEcdiding (e dEudable fuyet 25 arns
50 nove up frominside cavity 52 to the position at a selected verti cal

| ocation, thefBBJuAdRINGL| LepsssPRecfinger rxteding ffon Athd 9akie & into
the socket. jaeefi; Y96H 2PnbSrPREVPRE 20eidesd OAGRY Ml Gl idiGuaticded by

between adjacent terminal leads of an electric part and
being in alignment with a space between first and second

selected adjacent contact elements.

6. Socket apparatus according to claim 1 in which the
contact portions, with the cover in the second lowered
position, are inclined upwardly in a directiog going from
the center of the base toward the side of the base whereby
an electric part terminal lead received on a respective
contact portion will be wiped by the respective contact
portion as the latch applies a force to the terminal leads
while moving to the first position of the cover moving the

contact portions toward a horizontal orientation.

7. Socket apparatus according to claim 1 in which the
bagse is formed with a contact element chamber for each
contact element and each contact element includes a
vertically extending lower portion extending iﬁto the
contact element chamber from a terminal portion, a
horizontal portion extending from the lower portion received
on a bottom wall of the base and extending toward the center

of the base, an inclined portion extending from the

* c L ] s *




the corner guide walls 11, the novabl e support arnms 50 receive the | ower
surface of the IC package 30 i mediately before the term nal |eads 32 of IC
package 30 touch the 5 contact elenents 28, 28" . As a result of this, the
term ral | eads 32 of | C package 30 are not damaged or deforned as it avoids
I npacts incident to a falling novenent. Wgs» the downward force on cover 14
is renoved, cover 10 14 rises due to the return force of conpression coil-
springs 12. Mvabl e support arnms 50, while carrying the I C package 30,

guide the term nal |eads until they reach the position for riding on
correspondi ng contact elenents 28, 28 at the |IC package | oading position

and, at the sape,tipe, latfch 48 15 noves fromthe second receded position
to the first ﬁé&iﬁLBnEgﬂEbﬁgﬁéénent with ternminal |eads 32 di sposed on
contact elenments 28, 28" in such a fashion as-to hold term nal |eads 32
with an additional force between each termnal lead 32 and its respective

contact el eneherizentad pgutien wnctootkenpertadt @aufiian f%’%ﬁ‘na&lt ch 48.
Thus, term nal [§3d3,92 §hnbfaPRf"80Fa fhke AOSEH G Gl Hhdnl dlld gNITEN

W th
contact portion downwardly toward the vertically extending
lower portion, the auxiliary portion sliding against the
vertically extending lower portion in electrical engagement

as the contact portion is moved by the 1atch.

8. Socket apparatus according to claim 1 in which the
cover is configured as a frame having a centrally disposed

electric part receiving opening.

9. Socket apparatus according to claim 1 in which a
horizontally extending shaft receiving groove is formed in
the center of the base extending along a line drawn between
the first and second opposed ends and the shaft is
horizontally disposed and moves vertically in the groove in
moving with the cover between the first and second

positions.

10. Socket apparatﬁs according to claiﬁ 1 further
including spring elements mounted between the base and the
cover, the spring elements applying a bias to the cover

toward the first position.

gL



respecti ve correspondi ng contact elenents 28, 28, followed by a soft

| andi ng on _the contact portion 28f of contact elenents 28, 28 due to the
gui dance of the novabl e support 25 arnms 50. As a result, each term nal | ead
32 is accurately positioned to ride on its respective contact el enent 28,
28" obtaining an electrical connection thesewth. -27- According to the
socket of this enbodinent, there is provided a nechanismin which.the

term nal |eads 32 of the | C package 30 ride on contact elenents 28, 28 as
descri bed above, with latch 48 noving diagonally dowwardly from5 above,

t hereby providi ng 1addi tScukdt eppateitusOfesr webvabliragbcelieingtan28, 28'.
Further, the linkage nechanismfor driving latches 48 (including,drive

shaft 26, firdtlq Qﬁ?EﬂRPW$99bﬁdpF€#€F§ SSRtRindPAaftgeBlRFE 1% the foot
print defined bwdaiehasa 48 pIREEAUSS, Q,ffl 1Riades LReefASHha! EPOm the package
comprising;

. a base formed of electrically insulative material.
and having first and_second opposed sides and first and
second opposed ends, '

a plurality of contact elements arraﬁged in a 1:1
relationship with the terminal leads of the electric part,
the contact elements formed of electrically conductive
material having good spring characteristics and having
movable contact ﬁortibns extending in a row,

a linkage mechanism comprising a first lever having
first and second ends énd an intermediate portion and a
second lever having first and second ends and an |
intermediate portion, the intermediate portion of the first
lever rotatably moﬁnted to the base, the second end of the
first lever and the first end of the second lever rotatably
connected to each other, the first lever having an elongated
slot formed adjacent the first end thereof, the second lever
having an elongated slot adjacent the second end thereof,

a shaft received thréugh the slots in the first
lever and a pin fixedly attached to the base and extending

through the slot in the second lever,

AR R




10 force can be greatly reduced and, at the sane tine, a significant
reduction can be realized in the socket size and in the width of the socket
(the direction which is perpendicular to the direction of the contact

el enents arrangenent). 15 In view of the fact that the |inkage nmechani sm of
t he socket described in this enbodi nent is48ymetrical on both sides of the
socket with the drive shaft 26 as the center, the first |levers 36 and the
second |l evers 38 engage in the 20 sane action at the same tine even if the
cover 14 should be pressed down in a skewed orientation, with a consequence

that |atch 48 Qaimmdl dontimwedsovabl e support arns 50 also engage in the
sane action at the sane tine. Accordingly, |IC package 30 will maintain a
hori zontal position with an 25 additional contact force exerted between

termnal |leads 32 and emmeitehy@RNthe?&haZl' békiwebni a Baksbceadisedbot h
the position and a'second lbwered position, movement of the
shaft fram.the first position to the second position causing
the first lever to pivot in one direction raising the second
end of the second lever and ﬁovement of the shaft from the
second position to the first position causing the first
lever to pivot in an opposite directibn lowering the second
end of the second lever, |
a latch comprising an elongated generally
‘horizontally disposed bar having an electrically insulative
outer surface extending from the second end of the second
lever and movaﬁle into engagement with the contact portions
of the contact elements imparting a force on the contact
portions with movement of the shaft from the second to the
first position and out of engagement with the contact'
portions with movement of the shaft from the first to the
second position; and
means to position an electric part having a
plurality of terminal leads extending therefrom so that each

terminal lead is received on a respective contact portion.

12. Socket apparatus according to claim 11 further
including a cover movable between a first raised position
away from the base and a second lowered position next to the

base with the shaft fixedly attached to the cover.

T




right and |l eft hand sides. Because of this, a highly reliable electric
connection is obtained. Figs. 10 through 12 show a nodified enbodi ment of
the 5 Figs. 1 through 9 enbodi nent in which a positioning nmenber is

provi ded on |atch 48 for enhancing the accurate positioning of |IC package
30 when the I C package is to be | oaded. Theélpositioning nenber in this
enbodi nent conprises a protruding insulator finger 54 which extends from
the 10 insul ator cover 46 of |atch 48 toward contact el enments 28, 28
Finger 54 is placed at a position to all ow passage of the finger through
the gap between tﬂ@-adﬁ@@&n& erparagus egd¢ordingi ta cheimiﬁlo urgkeri nger
bei ng made sl

dihad tan fashlon 15 We ver e own,
t he protrudlngnPiH'éPQSE'ls a § 53 FanaﬁFgﬁggeFﬁéﬁgcon?ac £ éég g 28
as shown in Fiegfl olfl thed skbdorid uwexS%op&&&eivbhaﬁueme&bngapabetmenew/o
adj acent termnal |eads 32 which are the closest to
14. Socket apparatus according to claim 11 further
including an inclined guide surface attached to the latch
and movable therewith for guiding an electric part to a

selected location in the socket apparatus.

15. Socket apparatus according to claim 11 further
including at least one finger extending from the latch, the
finger having a width less than the distance between
adjacent terminal leads and being in alignment with a space

_between selected first and second adjacent contact elements.

16. Socket apparatus comprising a main socket body for
removably loading an electric part having'a package that
includes an electric circuit and a plurality of terminal
leads that extend from the package, a plurality of contact
elements disposed in the main socket body arranged for
electric connection with the plurality of terminal leads of
the eleétric part in a 1:1 relationship, a linkage mechanism
movable in an alternating motion in response to a selected .'
external force and a latch which, in dependence upon the
linkage mechanism, moves between a first position where it

engages'the contact elements and a second position where it

N R




20 finger 54 when the |IC package 30 is | oaded through opening 14a as it
noves down along the inside inclined surfaces of corner guide walls 11. The
two | eads 32 between which finger 54 passes are thereby placed in alignnent
wi th respectively correspondi ng contact elenments 28, 28" by the 25 sliding
engagenent of the tapered tip of finger 5442-The remaining | eads 32 are
therefore also aligned with and above the correspondi ng contact el enents
28, 28" . It will be -29- realized that the nunber, position and shape of
fingers 54, are a matter of choice. Figs. 13 through 18 show anot her
nodi fi ed enbogiladmt 16f cobntiheednventi on. According to a feature of the
socket in this enbodi nent, corner guide walls 56 are integrally attached to
| atch 48 for guiding the corner portions of the |IC package 30 when the IC

package is beEBQ:hﬁé@Gd-fIBﬁ ﬁﬁéhééngaééeelements, the electric part

being receivable in or removable from the main socket body

when the latch is in the second position and a support arm

_ attached to the latch that receives the lower surface of the
electric part package that has been mounted in the main
éocket body when the latch is at the second position and
that moves down, while carrying the electric part with the
movement of the latch from the second position to the first
position, thereby guiding same to a selected electric part

mounting position.

17. Socket apparatus according to claim 16 further
comprising a positioning finger integrally attached to the
latch, the finger having a width less than the distance
between adjacent tgrminal leads of the electric part and
being aligned with a space between adjacent contact
elements, the finger passing through adjacent terminal leads
to ﬁosition the electric part at a selected location when

the electric part is mounted in the main socket body.

18. Socket apparatus according to claim 16 further
comprising guide means integrally attached to the latch
which guides the electric part toward the electric part
mounting position in sliding contact with a corner of the

package of the electric part when the electric part is

' * [ L L] H *




wal |'s 56 conprise thick insulative material disposed on the |0 top part 38e
of second levers 38. An inclined surface 56a (Fig. 18) is forned on the
i nner surface of corner guide walls 56 for guiding purposes. As shown in
Fig. 17, when the cover 14 is pushed down 15 and | atch 48 noves fromthe
contact elenents 28 diagonally upwardly, 14w corner guide walls 56 al so
nove slightly in an obliquely upwardly direction fromthe contact elenents
28, with a result that the inclined surface 56a assunes a sel ected angle at
a selected | ocation. Wen the 1 C package 20 is | oaded from above, the
corner portions of the IC package slide along one or nore of the inner
inclined surfaces 56a of the corner guide walls 56 in their descent, with a
result that t@kaim LB-.eanbinweds guided to the position of the contact
el enments 28, 28 . 25 In this socket, a conpression coil spring 58 is
di sposed under drive shaft 26, thereby increasing the drive

placed into the main socket body when the latch is at the

second position.

19. Socket apparatus according to claim 16 further '
comprising a vertiéally movable cover, a spring placing a
force on the cover in a direction away from the main socket
body, the'linkage mechanism being connected td the cover,
and, when the cover is moved'downwardly by a downward force
in opposition to the spring, the linkage mechanism engages
in one movement and, when the cover rises to its at rest,
original position by the return force of the spring when the
downward force is removed, the linkage mechanism engages in

an opposite, return movement.

20. Socket apparatus according to claim 19 further
including a drive shaft fixedly mounted to the cover and
movable with the cover approximately at the center of the
main socket body and a pair of lever means having first and
second ends which are rotatably mounted on the main socket
body on both sides of the drive shaft, with the first end of
the lever means linked to the drive shaft and the second end

of the lever means linked to the latch.
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-30- force of the return novenent of the |inkage mechani sm Although not
shown in Figs. 13-18, novabl e support arns 50, described in relation to the
Figs. 1-8 enbodi nent above, may be provided if desired. 5 Since corner
guide-wal | s 56 as descri bed above are provided integrally with latch 48 in
the socket of this enbodinment, it beconmes pgssible to sinplify and reduce
the size of the base 10, which leads to a further reduction of 10 the size
of the socket as a whole. In the above descri bed enbodi ment, a socket for
the burn-in test has been described which is suitable for the | oading of an

| C package 30 of the, HIckethapputditis? ddftdiag oTdlalinAvaEgeEReE pattern
as showmn in Fig. 9. However, it will be understood that the invention is

not linited tolndhuding ketdeire tshaft Gixeddye mountesh tse thea fg¥gropnd
movable with the cover approximately at the center of the
main socket'body, a pair éf first lever members that are
rotatably mounted on the main sbcket body, one on each side
of the drive shaft, the first lever members each having
first and second ends with the first end linked to the drive
shaft, and a pair of second lever members rotatably and
slidingly mounted on the main socket body, the second lever
members each having first and second ends with the first end
linked to the second end of the respective first lever
members and the second end of the second pair of lever

members linked to the latch member.
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nodi fied within the purview of the invention. For instance, the shape of
contact elenents 28, 28 nmay be changed in a 20 nunber of ways. If desired,
the auxiliary linking portion 28g may be omtted or a supplenmental spring
force may be added. Even the |inkage nechanasm-t hat works in dependence
upon the vertical novement of the cover 14 can be nodified. For exanple,
two drive shafts 26 can be enployed or a rivet 25 can be attached to cover
14 in lieu of the drive shaft, with the first | evers 36 being rotatably
install ed thereon. Moreover, cover 14 may be on1t%edr—rf~desrréﬁ"““Th
drive -31- r3aioVEDS SOCREN Adipagaitus by nmeans prow he., war d
force. As noted, the above enbodinents relate to a he SOP
type IC packages. However, the socket of this |nvenﬂim?l ed for
ot her | C packapssractebEcthecDisclosure

A socket for removably mounting an electric part such
as an IC package (30) has a cover (14) which when pushed
down from a raised at rest position causes a drive shaft
(26) fixed to the cover (14) to move_down rotating a first
lever (36) and actuating a second lever (38). Upon such
rotation a létch (48) moves to a receded position which is
obliquely above a plurality of contaét'elements (28) and, at
the same time, vertically movable arms (50) rise to a
selected vertical position from a cavity (52). The IC
package (30) is then received on the vertically movable arms
(50). Whén the downward force on the cover (14) is removed,
cover (14) and the drive shaft (26) rise, first lever (36)
and second lever (38) start moving in an opposite direction
and the vertically movable arms (50) move down carrying the
IC package (30), with a result that each terminal lead (32)
of the IC package engages and rides on a contact portion
(28£) of each contact element (28, 28') corresponding
thereto and the latch (48) engages the terminal leads
disposed on the contact portions (28£) in such a fashion as
to sandwich the leads (32) and apply an additional contact.
.force to the leads (32).

Figure 4



parts of various kinds having a plurality of |eads extending fromthe side
of the package. In addition to burn-in tests, the invention can al so be
applied To sockets which are to be 10 used to performan electric property
test for the exam nation of input/output characteristics, pulse properties
and the |like of the |IC package. According to the socket of the invention-
descri bed 15 above, the |atch nenber nnveéfggtween a first position where
it engages the contact el enents in dependence upon the |inkage nmechani sm
and a second position renmoved fromthe contact elenents and after | oading
of the electric part into the main socket body, the | atch nmenber noves from
the second 20 position back to the first position, and the term nal | eads
of the electric part are caused to engage the contact elenments with

addi tional force through the conpressive force of the latch nenber. As a
result of the invention, it becones possible to obtain a | arge operating
force even in 25 the case of a socket having a small size.
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-32- Further, the provision of a novable support nenber integrally attached
to the latch nmenber results in the ability to guide the termnal |eads’

wi t hout causi ng any danmage thereto. The support nenber receives the |ower 5
surface of the packages of the electric part so that when the | atch nenber
noves fromthe second position to the fas 2 position by the return novenent
of the |Iinkage nechanism the novabl e support nenber, while carrying the

el ectric part, noves down in dependence upon novenent of the latch 10
menber, thereby guiding the electric part to a sel ected | oading position.
The feature of the positioning finger integrally attached to the latch
menber to position the electric part 15 by passing through the gap between
adj acent termnal |eads of the electric part as it is |oaded onto the nmain
socket body results in inproved accurate positioning ¢& the
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el ectric part. 20 The feature of a guiding nmeans integrally attached
to the latch nmenber to guide the electric part to a selected position by
slidi ng engagenent with the edge portions of the package of the electric
part when loading the electric part into the main socket body when the

| atch nmenber is at its 25 receded positi3i20nabl es a further reduction’ of
the size of the socket. -33- In the enbodiments in which a cover is
provi ded vertically novable relative to the nmain socket body as a drive
means for the |inkage nechanism the drive shaft can be provided to nove up
and down together with the cover at 5 the center of the main socket body.
Movenent of the drive shaft is transmtted to |latch nenbers on both sides
of the main socket body through respective Iever3ﬁehbers, t her eby
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obt ai ning a stable and accurate additional contact force and opti num

el ectric connection between each termnal |ead of 10 the electric part and
a respective contact elenment by nmaking it possible for the | ever nenber and
the | atch nenber on both sides to performthe sane action at the sane tine
with the drive shaft as the center evengybothe cover should be pressed down
in a skewed orientation. 15 Al though exenplary enbodi nents of the invention
have been di sclosed for purposes of illustration, it will be understood

t hat various changes, nodifications and substitutions may be incorporated

I nto such enbodi nents 20 wi thout departing fromthe spirit of the invention
as defined by the appended cl ai ns. -34- What is d ained:
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1. Socket apparatus for renpvably receiving an electric part having a
package contalnlng an electric circuit and a plurality of term nal |eads
extendi ng’from t he package conprising: a base formed of electrically

insul ative material and having first and 'second opposed sides and first and
second opposed ends, a cover novabl e begygen a first raised position away
fromthe base and a second | owered position next to the base, a plurality
of contact el enents arranged along the first and second opposed si des of
the base in a 1:1 relationship with the termnal |eads of the electric
part, the contact elenents fornmed of electrically conductive materi al
havi ng good spring characterlstlcs and havi ng novabl e contact portions

extending along first and seg% WS, a | i nkéfa mech4pi sy ggch of the
first and second sides of the \?asr each IlnkAﬁe nechawisnzhav/pg a first
| | 1
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pair of
a second pair of
portion,
mounted’t o the base,

connected to the first ends of the seggnrd
the first pair of
adj acent the first ends thereof,

of | evers,

| evers having first and second ends and an internediate portion and

| evers having first and second ends and an internediate

the internediate portion of the first pair of |levers rotatably
t he second ends of the first pair of

| evers rotatably

-35- Gaim1l continued: pair .
| evers having an el ongated slot forned

the second pair of |evers having an

el ongat ed sl ot between the intermediate portions and the second ends

t her eof
slots in the first pair of

a shaft fixedly connected to the cover and received through the
| evers and a respective rivet fixedly attached

to the base and extending through a respective slot in the second pair of

| evers so
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t hat novenent of the cover fromthe first position to the second position

w Il cause the first pair of levers to pivot in one direction raising the
second pair of levers and novenent of the cover fromthe second position to
the first position will cause the first pair of levers to pivot in an

opposite direction lowering-the second @ of levers, a latch conprising
an el ongated generally horizontally di sposed bar having an electrically

i nsul ative outer surface extending between and attached to the second ends
of the second pair of |levers and novable into engagenment with the contact
portions of the contact elenents inparting a force on the contact portions
w th novenent of the cover fromthe second to the first position and out of
engagenent with the contact portions with venent of the_cover fromthe

first to the second position to provide a 36~5 i“%
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Claim1 continued: balanced force on the contact portions of each row
thereof, and neans to position an electric part having a plurality of

term nal |eads extending fromtwo opposite sides of the part in the socket
with each termnal |ead received on a respective contact portion. 2. Socket
apparatus according to claim1 further inclﬁzg' ng a novabl e support arm
extendi ng from each second end of the seco ?)air of levers, each support
arm having a portion extending froma respective second | ever at one end of
the base toward the opposite end of the base to receive an electric part

t hereon. 3. Socket apparatus according to claim21 further including

I nclined guide surfaces attached to the base for guiding an _eAectri Cc part
to a selected Igcation i n@he sock& apfBaras. 4. Sasket apgratus
according to cl ai\Q 1 furth\r i ncl u?i ng i)ncl i}ned gui de"surf/aées attached to
each |l atch and /
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novabl e therewith for guiding an electric part to a selected location in

t he socket apparatus. -37- 5. Socket apparatus according to claim1l
further inhcluding at |east one finger extending fromat |east one |atch,
each finger having a width -l ess than the distance between adjacent term nal
| eads of an electric part and being in alj@nnment with a space between first
and second sel ected adj acent contact elenments. 6. Socket apparatus
according to claim1 in which the contact portions, with the cover in the
second | owered position, are inclined upwardly in a direction going from
the center of the base toward the side of the base whereby an electric part
termnal |ead received on a respective contact portion wll be w ped by the

respective contact portion as the |aVEE &pplu§s a force to the term nal
| eads

A 9 .8

32 32




while noving to the first position of the cover noving the contact portions
toward a horizontal orientation. 7. Socket apparatus according to claim1l
in which the base is formed with a contact el enent chanber for each contact
el enent and each contact elenent includes a vertically extending | ower
portion extending into the contact el enepbsebanber froma terninal portion,
a horizontal portion extending fromthe | ower portion received on a bottom
wal | of the base and extending toward the center of the base, an inclined
portion extending fromthe -38- G aim7 continued: horizontal portion up
to the contact portion and an auxiliary, generally straight portion
extending fromthe contact portion dowwardly toward the vertically
extending | ower portion, the auxiliary portion sliding against the
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vertically extending |lower portion in electrical engagenent as the contact
portion is noved by the latch. 8. Socket apparatus according to claim1l in
whi ch the cover is configured as a franme having a centrally disposed

el ectric part receiving opening. 9. Socket apparatus according to claim1l
in which a horizontally extending shaft tpcEdving groove is forned in the
center of the base extending along a |ine drawn between the first and
second opposed ends and the shaft is horizontally di sposed and noves
vertically in the groove in noving with the cover between the first and
second positions. 10. Socket apparatus according to claim1l further

I ncl udi ng spring el enents nounted between the base and the cover, the
spring elenents applying a bias to the cover toward the first position.
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-39- 11. Socket apparatus for renovably receiving an electric part having a
package containing an electric circuit and a plurality of |eads extending
fromthe package conprising;, a base forned of electrically insulative
materi al and having first and second opposed sides and first and second
opposed ends, a plurality of contact el engntxp arranged in a 1:1
relationship with the term nal l'eads of the electric part, the contact

el enents forned of .el ectrically conductive material having good spring
characteristics and havi ng novabl e contact portions extending in a row, a

| i nkage mechani sm conprising a first |lever having first and second ends and
an internediate portion and a second | ever having first and second ends and
an internedi ate portion, theléi terr@iat porti g4 of the first |ever

rotatably nmounted to the bas he cont¢ endil of; t hdbtirst4Bever and the
first end of the second |ever r.tatéQLy
7’

)
JON\ : . o
A
50— | =
-1 g 1] 28
51 KK 28f \ ""
'/,,' LN —~— 22
P2y PN T
22 ' : l‘\ '-‘ i 16’
—_— bt e = ab |
t ——10a
26 ——Y r N \ 181

[ »mo 1
jul



connected to each other, the first |lever having an el ongated slot forned
adj acent the first end thereof, the second | ever having an el ongated sl ot
adj acent*t he second end thereof, a shaft received through the slots in the
first.lever and a pin fixedly attached to the base and extendi ng through
the slot in the second |ever, -40- CL3/2P11 continued: nmeans to nove the
shaft between a first raised position and a second | owered position,
movenent of the shaft fromthe first position to the second position
causing the first lever to pivot in one direction raising the second end of
t he second | ever and novenment of the shaft fromthe second position to the
first position causing the first lever to pivot in an opposite direction

| owering the second end of the second |ever,
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a latch conprising an el ongated generally horizontally di sposed bar having
an electrically insulative outer surface extending fromthe second end of
t he second | ever and npvable into engagenent with the contact portions of
the contact elenents inparting a force on the contact portions with
movenment of the shaft fromthe second tad4/p first position and out of
engagenent with the contact portions with novenent of the shaft fromthe
first to the second position; and neans to position an electric part having
a plurality of term nal |eads extending therefromso that each termna

| ead is received on a respective contact portion. 12. Socket apparatus
according to claim 11 further including a cover novabl e between a first

rai sed position away fromthe base and a second |-owered position next to
the base with the shaft fixedly attached to the cover.
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-41- 13. Socket apparatus according to claim21l further including a novable
support arm extending fromthe second end of the second |ever to receive an
el ectri.-c*part thereon. 14. Socket apparatus according to claim11l further
including an inclined guide surface attached to the | atch and novabl e
therewith for guiding an electric part tis/20el ected | ocation in the socket
apparatus. 15. Socket apparatus according to claim 1l further including at

| east one finger extending fromthe latch, the finger having a width |ess
than the di stance between adjacent term nal |eads and being in alignnent

W th a space between selected first and second adjacent contact el enents.
16. Socket apparatus conprising a main socket body for renovably | oading an
el ectric part having a package that includes an electric circuit and a
plurality of termnal |eads that extend fromthe package, a plurality of
contact el enments disposed in the main socket body arranged for electric
connection with the plurality of termnal |eads of 14
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the electric part in a 1:1 relationship, a |inkage nmechani smnovable in an
alternating notion in response to a selected external force and a latch
whi ch, in” dependence upon the |inkage nmechanism noves between a first
positi-on where it engages the contact elenents and a second position where
it -42- Caim 16 continued: is renovedg2omthe contact elements, the
electric part being receivable in or renovable fromthe main socket body
when the latch is in the second position and a support arm attached to the
| atch that receives the |ower surface of the electric part package that has
been nounted in the main socket body when the latch is at the second
position and that noves down, while carrying the electric part wth the
movenent of the latch fromthe second position to the first position,

t hereby guiding sane to a selected electric part
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nmounting position. 17. Socket apparatus according to claim 16 further
conprising a positioning finger integrally attached to the latch, the
finger .having a width |l ess than the distance between adjacent terninal

| eads- of the electric part and being aligned with a space between adj acent
contact elenments, the finger passing thnoy@® adj acent termnal |eads to
position the electric part at a selected |ocation when the electric part is
mounted in the main socket body. 18. Socket apparatus according to claim 16
further conprising guide nmeans integrally attached to the latch which
guides the electric part toward the electric part nounting position in
sliding contact wwth a corner of the package of the electric part when the
el ectric part is -43- Claim 18 conti nued:
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pl aced into the main socket body when the latch is at the second position.
19. Socket apparatus according to claim 16 further conprising a vertically
movabl e« Cover, a spring placing a force on the cover in a direction away
fromgthe main socket body, the |inkagegpeshani sm being connected to the
cover, and, when the cover is noved downwardly by a downward force in
opposition to the spring, the |inkage nechani sm engages in one novenent
and, when the cover rises to its at rest, original position by the return
force of the spring when the downward force 1s renoved, the |inkage ,
mechani sm engages in an opposite, return novenent. 20. Socket apparatus
according to claim 19 further in&l uding a driye shaf Bfixedl@ nmounted to

t he cover and novalte with the cover ap|§80xi‘matel°°at~z-t he /(;9'hter of the

mai n socket body and a pair of |e¢ver neakhs t}évi ng/first and second ends
whi ch are rotatably ' optat~P h sides of the

drive shaft, with 0o thexdrive
shaft and the secofd end /9
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of the lever neans |linked to the |atch. -44- 21. Socket appar atus
according to claim19 further including a drive shaft fixedly nounted to

t he cowef and novable with the cover approximately at the center of the

mai n,socket body, a pair of first |ever nmenbers that are rotatably mounted
on the main socket body, one on each si8é28f the drive shaft, the first

| ever nenbers each having first and second ends with the first end |inked
to the drive shaft, and a pair of second | ever nenbers rotatably and
slidingly mounted on the main socket body, the second | ever nenbers each
having first and second ends with the first end linked to the second end of
the respective first |ever nenbers and the second end of the second pair of
| ever nmenbers |inked to the | atch nenber
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REPLACEMENT SHEET

T4 15 MAR 1996

IMPROVED SOCKET APPARATUS

Abstract of the Disgclosure

. A socket for removably mounting an electric part such
as an IC package (30) has a cover (14) which when pushed

. down causes a drive shaft (26) to move down rotating a first
lever (36) and actuating a second lever (38). Upon such
rotation a latch (48) moves to a receded position,
_vertically movable arms (50) rise to a selected vertical
position from a cavity (52). The IC backage (30) . is then

' received on the vertically movable arms (50). When the
downward force on the cover (14) is removed, the vertically
movable arms (50) move down carrying the IC package (30),
with_a result that'éach terminal lead (32) of the IC package
engages contact element (28, 28') corresponding thereto and
_ the latch (48) engages the terminal leads so as to sandwich
the leads (32) and apply an additional contact force to the
leads (32). ' ' '

Figure 4




