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i nventi,on reldtes to nountings f.or |eadless chip carriers for use dug
testi fg and. burn-i-n as welLL as for.nDuntin? | eadl ess chip carriers o .
circuit boards or other substrates, for use'tn 5.  circuit appl lgylelaﬁs
large scale integration (MGUNTINGSFORIGSEASICESOPEHER LARRDERIr at €dX
amghybrid circuit devel opnent, the density of circuit functions which rmay
be performed by a sindlhigiinugntton proezaestaonountmgedfonot by the
el.ectroni ¢ fUncligyip ¢4y Coh 5t 1047 T RS RTEEs DYl APng! EELL InghhRg DUt DY Lhe
packagi ng used to house the chip and the |eads required tor~interconnecting
the chip with ot Tin A8 twetl |3 ctpmimeunt ingi teadiesgonbént Fanairys
héused in 15. flad ORcdsi OTbsdirds i &ir | d ke PSKEPEr SER D) £8FT YGRUGRS Wherein

i nterconnection |eads are arranged in parallel rows extending fromopposite
si des of t e cmﬁiqﬁﬂkﬁrﬂfps}iﬂ%W%ﬂ?-as_the chip functions are expanded to
requiTe greater nunbergs ofartgéd es €OOELht &gr2Pion! cosiE) ebanARgded P
configurations pose ser.iou inmtations. ty-ei

F | e, i X ht  pi
array in conventd GhdPR) P atkalt ree tdted ﬁ(‘)éﬁg‘?r'(?gpﬁ’?ﬁl E’gbip fﬁFgg’FﬁLEes

| ong. Because ofdeweplaxdeweret pfthdedémaiity eatisc f equiteflunstcbnar whashenents
are 25. unsuita f ' eyvi u re, .su kages woul d
consune an inorg'llaﬁa.tée)J mﬁﬁ's@?g&?c%i %;’E%léér:dgggggvgnghbésggﬁgﬁgfens in
mai nt enancd Gor rleig deethernot by rebponkect vonhie fieedtionshiwphctiensnt pe
packaging 30. f Qe d&rdleditfSend et t OliE! L POSHUEVE) OBRE BLBRARIHGES! NI P
carrier housings known in the art. as_|eadl ess

used to house the chip and the leads required for

interconnecting the chip with other circuitry.
Integrated circuits are conventionally housed in
15. flat packs or dual'in-Lihe package (DIP) structures
wherein interconnection lLeads are arranged in parallel
rows extending from opposite sides of the chip
housing. Hou?ver, as the chip functions are
~expanded to réqufre gheafef numbers of interconnection
20. Lleads, standard DIP configurations pose serious
Limitations. For example, a sixty-eight pin array
in conventional DIP packaging would require a DIP
over three inches Llong. Because of impedance of
the lLong lLeads required, such arrrangements are
25. unsuitable for high sp?ed devices. Furthermore,
such packages would ¢onsume an inordinate amount of
'ciréuif'bbard area and pose problems in maintenance'
or replacement., - | |
In response to thé'neéd”fcr high density packaging
30. . for LSI devices, the iﬁdustry has developed standard |
LSI chip carrier housings known in the art as leadless



."2. chip carriers. Conventionally, the |eadless chip carrier conprises a

substeam
“cavi t
cavit

~cover.
adj acent
conmuni ¢

lally flat rectangular ceram c base piece with a centrally | ocated
n.one face thereof. The chiyp is nounted on the 5. ,fLoor of the
nd the cavity enclosed and*fitrnetically sealed with a ceranic,

Ternminal |ands are arranged on one or both sides of the base piece ~_
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thé enclosure housing t

chip is prawttied bgmpofisepl at edbseadsiel Lyhd Lhaitke estiaegdildg from t he

t er m nal

the base:piece - ries the encl osSure

cover) or

15.  the backnei tiece therspde ofhehehbasdspmevetedppedsitihe the enclosure
covey) oreposP. ofleprediBUiey bRE €Rei gavekyt BAcleadeeshachip carrier.

Furthernore, th

‘dependi n

mount i ng
like. S

| ocati-on, and arrangenent of the termnal, | ands may vary

he

séngiid °%§?€ s%gkayu-nh'TQegﬁﬁgngg} 13093 kNG QN the front si d_e '

( the major

e .
formehical by sealpd witp ar caRgniRecoyer -nulsEMidR Y er ni nal | ands.
. Conventi orgndy, ateadrrasgeli pncanei orsbath dddelsi lbad taleove are nounted in
neans_for e%&ctricgl inhﬁr?ongection with a 'iQﬁPit board or the
n88¢Mhu8t .
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S form ng

el ectri chasonmieceasndnebettednal hecamualicia tdloambrettween tthe print ed

circtu
mount1hg
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ousing to accur Iron. an the term na

| ands with

respect tbsspeovidedaby gold-pbaned leads’or the Like extending

15.

20

25.

30.

from the terminal lands to the cavity. 'Thé terminal

lands may be on the front side ( the maior face of the

base piece which carries the enclosure cover) or:

the back side ( the side of_the base piece - opposite
the enclosure cover) or both, depending on the-désign
of the leadless chip carrier. Furthérmore, the
Llocation and arrangemént of the terﬁinal Lands may
vary depending on the size of the carrier and the
number of terminal Llands.

Conventionally, leadless chip carriers as-
descrihed.abave_ace mounﬁed.in-mountjng means for
electricat intgrconnéttion with a circuif bpérd
or the Like. Since the terminal Laﬁds must don:act
means for forming eLectrfcal commun{cation between
the circuit_elements'on the prihted circuit board
and the terminal lands, means must be provided in the
mounting housing to accurately posifion and align
the terminal lands with respect to such contact
means, |
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3. ‘Wi |-e-various, | eadLess chip carrier sizes and configurations as 2
general | y described above have been adopted as industry standards Zg;D e

5

vari ous” pi n_corinecti on arrangenents, the neans used for inter- 5.
.connecting such | eadl ess chip carrjers with¥gcircuit boards or the [FKe and
thus provi de el ectri cal conmuni cation between the terminal |ands of the
adl ess chip carrier and the circuit board varies with the particul ar
CIrCUIt application, thehille -vérimis obsadbeve oleip ocaedi®y §heepaandcul ar

chi p and. other consy igquéfwﬁé %§r§?$gr§€@%dgggcp$@g€h£g§ Eeﬁg%gdopted for

nount i ng | eadl ess*% cul oards or vi ously
various designs diedreaatamsted 5as mmpstayrsmndmdzs chanevar dboudenhs8 have

been devi sed, eac&a/ﬂet&,lo;, M%’dl b WEs ch@ﬁ@c,;,g;ﬁgtb%?dapgrdeﬁfgped to

satisfy certain requirements. however riLor mounting
housi ngs relSs on qaNELy NI oM & E?Eﬂh%ﬁﬁt?hgph6ﬁ§?h§'§nﬂ‘20 cirgddtess

'Chllto C?rrl er byf rﬁﬂﬁm@r{tﬂ\@nlﬁmeam m@sccﬁameebasefﬁreeetto ﬁl ign the
contact means o e nounting ho ter an n the

| eadl ess chip caIQQQﬂunﬁﬁikbng% b%%??m%% %efﬁbnighpﬁﬂanﬁ n§ With respect
to the nnuntkng:}nﬁuugpsscﬁﬁp cdrxber &he phei tiooudt bherHamdsiesth
respect to the edgg ,of, the ba Pl £c€ t.be Lseky.fi to insure
that the contact éﬁﬁﬂ}taﬁef?rf %E ?gg?%E?ya§fFﬁhgﬁi¥Ean§§? Furt her nor e,

t he contact feansfunet Lonslty b;rmmgédrmadehrenU9inaatdbnéerighiaoand.
Lransverse 10 {NRATCoRlidlFal ORE. TRUS RECLEGhaHPUREEHsARISObeen

demaHﬂyfrom rmunlng
adopted for mount1ng Leadless chip carriers on circuit

boards or the Llike.
Obviously various designs of lLeadless

15. <chip carrier interconnection means have been devised,
each with its own Unique_charécperistics and
designed to satisfy certain requirements.
Ordinani(y,'however, all prjor_mounting housings
rely on registratidfof the mounfiﬁg.housiﬂg'and

20. leadless chip carrie} by reference tolan edge of the
ceramic base piece to align the contact means of the
mounting housing with the terminal Lands on the Leadless
chip carrier. Since the position of the contact

" means uith respect to the mounting housing is

25. fixed, the position of the lands with respect to the
edge of the base piece must be precisely fikeﬂ ta
insure that the contact means are in proper
registhy with the Llands. Furthermore, the contact

" means are usually arranged'to extend in a direction
' 30. transvergé. to the plane of the lands, thus project

upwardly and/or downwardly from the mounting housing
and/br the mounting housing cover, thus contacting
the lands on the broad surfaces thereof.



and/or the mounting housing cover, thus contacting the |ands on t he broad

sur es thereof. .4. Unfortunately, the ceram c base plece of many

l.e s chip carriers is not nachined to provide precision edges. .
In , the base piece is forned tfom a Larger sheet of ceramic, mat eri al
by ¥orm ng 5. a plurality of preC|ser aLi'gned holes in the sheet and/ore‘
scri bing the sh e on on b faces.an king the sheet along the
scribe line or QP @ﬁé&“égfﬁés g% hﬁFESM1Ebg|§us 1ectgheqbrealz | i ne which >

forns theleddéesef chlip base1precesnaytomanaynndttboprobedpreC|sely al i gned
With the EPLé‘%s%nsgagQ@ |1 BRscEQUEVERe bSe! BhULRAL S| aRdgeare Tormed on

t he base pi ece at i se |ocation§ w reference to the holes or scribe
li'ne, not frpe actaapeédgéesF PﬁecsﬁéV‘cTﬁﬁ§erﬁﬁéréytﬁé'&dﬁ@al edge of the -«

bOdYSgoeSan91u15l1P996E36F¥c¢§eﬂ9l9@1§hbh hbeesChinbehki BAeer | i ne defined

by the centres of t ere the co nmeans carried by the
n%unting ﬂBBZPﬁgng’EFPQnggé ESHtSEt°Pﬁe°feBﬂ$ﬁaFaF§ﬁd§ y refergnce to

t he. act uabredikéngf thheshaee pleng tBe. schiibal Lgneeoir bétigeed t he cont act

means and.hee Ee§?‘ﬂéi La”dSPQﬁBEQLﬁCC¥E§ b FaR L?%Q'L§1cﬂ failure to form

- proper eléc ffeaP cOnt8et b tact ‘means and the term nal | ands.
In accordéaceswthe efaeprefehhei hesat Pdmceama®. ornmamt PR for a | eadl ess

Chlp1§arrb@rpF@€P§b§§5a91§H990&§tﬁOEhEhﬁo@@bpoGa%EkQBe aipkyrality of
conductive pins extending fromthe support with .edges of the

pi ns defiBPHEVareatheytebPipAs FéﬂﬂEe§§ecﬁPﬁmed on the base

piece at precise Locat1ons with reference to the
“holes or ecribe line, not the actual edge of the-body.
Thus, where the,ectuaL edge of the body does not '
15. precisely coincide with the scribe line or Lline
defined by the ceﬁtres of the holes, and where the
contact means carried by the mounting housing
is aligned to contact the terminal - lands by
reference to the actuaL edge of the base piece,
~20. misalignment between the contact means and the terminal
Lands often occurs. This results in failure to form
proper electrical contact between tﬁe contact means
and the terminal Llands.
- In accordance with the present invention, a _
25. mounting fof a leadless chip carrier comprises a support
for the chip carrier, a plurality of conductive pins
extending from the support with  edges
of the pins defining a cavity for the leadless chip
carrier, the edges which define the cavity eo.chcomprlsmg
30. a portion which converges sllghtly towards the
cavity with increasing distance from the support,
and a spreader arranged to act against the edges
which define the vavity to spread the ends of the
pins to permit the insertion of a leadless chip
carrier between them into the cavity and onto the
support. ' - /



Jarfier “ the edges which define the cavity each conprising 30. a portion
whi ch conver ges slightly towards t he cavity with increasing distance&Qm-

the support, and a spreader arranged toﬁact agai nst the edges whic J ne'>

the cavity to spread the ends of the pFns to permit the insertion{gf

| eadl ess chlp carrier between ‘theminto the cavity and onto the support

' iwy The invention enabl es rapid mounting and de- mounting of a Leadl ess
Chlp carrier by deflectTheg 1héecbnoacenpbhsSamag1ﬂr@qvnhensaanﬂydeand

al | owing themto Ji&‘.SHH‘nﬁf&? | Dgg4tL00 OhipCER¥RlePlb k e$tectgﬁ%r' er.
términals lands on the c carrirer are positioned at holes use o] deflne
‘t.he desired edge bheth@nte¢anp¢nsageap|écem theseamdres any adhowiingt e
preci si on referen@ﬁeﬂof@tFePGrﬁh?f@@Fe1Hk@?@n0305rlpemopﬁ@cb$ekHeLocat'ng
the conductive pins on the termnal |ands. Furthernore, where the land is
formed with Tef er&dteieB-the holes, the Land material usually extends into

the hole. The conductlvgfthSmmaatshUSnastualEueeagaﬂechhe1bandse15 in
the semicylindrical '

f ) he .ed f 1t he
base o et ThucsonPEoagd el ubles BatRtRcaRTing PRy d8aa PEASeRER o

means i s achi evedofisting theannhybpsecp$eca,rehesenbelpslmas consid tioxee

' . 20. t . ph t
Fesi i ont metal RReSLFIRRCEEREFEnEEBEANER' oh EnEOBINE) PG R, ATOR L ch
nate wth- trmﬂsprmagerseby Locating . the conductive pins on the

terminal lands. Furthermore, where the land is formed
with reférence to the holes, the land
material usually extends into the hole. The
conductive pins may thus actually engége the lands
15. 1in the semicylindrical portions of the holes formed
to define the edges of the base piece. Thus, precise
registration between the lLand and the contact means is
achieved using the only precisiqh reférence points
~ on the base piece. | | . :
20. : In a preferred embodiment,the conductive pins
are resilient metal pins with outwardly stoping
inner démming surfaces which mate with the spreader to
uniformly and simultaneously spread the pins and to
- permit insertion and removal of the leadless chip
25. carrier from the housing.

The invention mayfbé”carried into practice in
various wéys, and two embodiments will now be described
by way of example with reference to thg accompanying
drawings in_which:-



uni formy and sinultaneously spread the pins and to permt

i nsertion and

¥al of the leadless chip 25. carrier fromthe housing. The -i nventi on
négibe carried into practice in various ways, and tw enbodinents will now
be_descri bed by way of exanple with.reference to the acconpanyi ng dramnngs
in which:- 30. .6. FIGURE 1 is a top plan view of a twenty pin version .

of the

preferred enbodlnent of the invention; FIGURE 2 is a sectional
of the apparatbéG%#EF1615E?1toakehanhvoagh0§eetﬁusnEVnesnz 2:" 5.

FI GURE 3,d s Porpest | P&l préfenred @nboltmeROb ft leseann%at:%nof FI'GURE 1,

taken t

hr ough sectlon Lines 2-2 iLLustrating the action of the

spreader to

open the cont EISYRENE; 18 FretiRemak whgwsof, Ehecappanatusi &fs of the 10.

“al t t f th 1
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means. .In FIGURE 1

sane portion o#:GMmEappasaiHStaSoﬁbaw@etauEhGUREeS eLbystratlng an -
ST [ typi cal twenty
| ands 11 on 15.

" the topthgfannatﬂteacmfeﬂyeusaeﬂeotake6|nbeoubh aecadgenent of the

seni con

" of the

"of the

porti on of therieaksse &hiiPsCarsi Shctiohlt GTRALI BRNLaRhown s

char.act

15.

20.

2s.

30.

Q4 505 Py BLEDERa 1B CBHE! ¥cRlohN8 Chll Spedadethe 1 nt er connect  on

nvention, these details

formno
lk&uﬂ%%% %MEp°@®$iFérma¢eshoﬁnQO il lustrated. However,

eristic of ceram c base pieces formed by breaking the-
same port1on of the apparatus as shown in FIGURE 3

illustrating an alternative embodiment of the
contact means.

In FIGURE 1 a typical twenty pin leadless chip.
carrier 10 is shown hav1ng five: term1nal lands 11 on
the top surface of each edge thereof. Since the
arrangement of the semiconductor chip within the
cavity of the carrier and the interconnection of the
chip with the lands 11 form no part of the 1nvent1on,
these details of the Leadless chip carrier are not
jillustrated. However, the base portion of the leadless
chip carrier in the embodiment shown is characteristic
of ceramic base pieces formed by breaking ‘the -
ceramic along a line of small holes. Therefore the
edgé of the base piece has semicyLindricéL depressions
12 vertically traversing each lLateral edge thereof.
The Llands 11 positioned'on one or both faces of the
Lleadless chip carrier 10 are indexed to the
depressions 12 and usuaLly extend into the depressions
12.

The structure of the mounting holUsing is most
clearly illustrated in FIGURE 2. 1In the preferred

t he base
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cerantc~along a line of small holes. Therefore the edge of the base piece
has senlcyllndrlcal depressions.25. 12 vertically traversing each latg ~
gdge thereof. The, Lands 11 positioned on one or both faces of the Iea_?‘\i'.-f‘
chip carrier 10 are indéexed to the depre33|?ns 12 and usual |y extend )

t he. depr éssi ons "12. 30. " The structdf& of the mounting housing is
st clearly illustrated in FIGURE 2. In the preferred 7 enbodi nent, the

holisSi ng conpri ses base syppqrt in lL,at or, I ng 16
whi ch co- oper at es WPP%’Fﬁ8¥bag sﬁ%ﬁgsgglggﬁgqqq g 2 ggggsﬁypggqgon?act
pi'ns 20; and a spﬂéademcupté@meﬂhet&ssanbbytl§°B$1ngsééuﬁédCﬁog@rﬁeﬁrﬁieé

plurality —of Stqut%sé@§h%@@e'@u%#gu%E1%)ton%L%t%ﬂ% %%sSQG%hecthaQ&Se

sudpport 15 and internediate su housi ng 16 ri e .and extend
t hrough t he sprea@éﬁ$c§8r4@"ﬁe@nﬁ?ﬁ@ﬁ&ﬁﬂﬂ?&pﬁ@ader Gaﬁsﬁg Ve\ﬁth
respect to tie renRichgRd ebglettelOby aspanilay iay exl aitued N@r dishaftrer. 1 n

the preferred_enbadl aplecl S COMACL IS 120 318 SURNARLI Lok ofcdt

axi al l.y el ongated 'fe §EEVE bodi e€ such ' a
st ai nl ess st eel cd&te@dehheamsUnmableu@b@@ﬂrh@&ﬁhyglﬂé rd@ﬁ@d&tﬁ@@edééving

or beryllium copp || f | ar s
or bl ades 20a and%é‘d'ﬁ"é‘%zﬁgl r?tr%ﬁggn%ige c %!a %Oc ;f:eﬁ;]l '?dz teiLas one
pi n shank 20d andSBreaffye%apt 6@ QggeeW!éhdrﬁgpﬁﬁﬁnFPhﬁhﬁagémQGEd?n Phethe

direction 20.0,0PRQSlEN® LyhQsblex@as AR fh'%d-eZQubfte'Fhe contact pin 20 is

symetri cal about its Ionglmudbg%#egr%%rgh%m

d1ment, the contact p1ns
20 are substantially flat axially elongated
resilient electrically conductive bodies such as
stainless steel coated with a suitable electrically
15. conductive coating or beryllium copper alloys or the
Like formed with a pair of parallel arms or blades
20a and 20b extending from a common base 20c. Each
:pin 20 has one pin shank 20d and one index stud _
20e extend{ng from the bése.ZOE in the direction
20. opposite the blades 20a and 20b. The contact pin 20
is symmetricat_about its Longitudinal ( vertical as
shown in FIGURE 2) axis except that the shank 20d is
‘substantially lLonger than the index stud’_20e.
The base 20c fits within a recess .25 in base
25. support 15 with shank 20d extending through aperture
‘ 26 and index stud 20e fitted within indexing recess 27,
Thus, shank 20d extends vertically through the base
support 15 t6 provide electrical connection with a
substrate such as a circuit board or burn-in board:
30. or other socket or support means. It will be observed
that aperture 26 and indexing recess 27 may be
arranged in alternately reversed positions so that a



shown in FIGURE 2) axis except that the shank 20d is substantially |onger
than.the index stud-20e. The base.20c fits within a recess 25 i'n base 25.
“"sépRport 15 with shank 20d extendi ng through aperture 26-and. i ndex,stud 20e s
Yd Wi thin indexing recess 27. <Phus, shank 20d extends vertically,
Agh the base support 15 to provide electrical connection with a =
trate such as a circuit board or burn-in board 30. or other socket o0&,/
support peEaatity | ofwishlanlks @iBgepred etctatf raypertthe ddxand i ndexi ng recess 27
may be a .3 ghten ely Jhav.ar NOS .t S t . 8.
pl urali téng?ggﬁahasqggd b%r%tgj gctpp }fomﬁﬁg%?ﬁﬂoﬂnﬂ?&r ?rac%:"gsao'fﬁt%e base support”
15 in pathel epsigions off the sbsinkisoRddfin reacdhaiks stEBIeTredich row

' stagger eg; pht PekBeReCh of 2heNInIMAKI A HHND tHd rdPV. 5. Alternatively, -
.-aperture 26 and recess 27 may be _identical apertures. Thus, shanks 20d may

be atterAhterpatdyelyed aperiureabaifel nafatie Lafdr R The depth of
recess 25denttioalbape reupeelt Thuss sHaikantatd Inayawl to the vertical

" hei.ght of éo. Ehg base 20c of thﬁlpin menber 20 so that the ‘internediate
.. support AbBETAGTESYWREY SFarEd i & bé@é%ﬂﬂﬁén&"rl i "5 %Y ocks the base
.-20c within theThecdepth5ofThre ciestserdSedintthes bpmm tsdppsttng 16 has outer
Lateral di Si I ally . .cqnfqrm e ' utgr lateral

di mensi Oﬂgrrgg %ﬁggﬁgﬁqéﬁg%ﬁﬁ%& g%dqﬁa@sq%e}rﬁ%% %% hnglépso ext endi ng

t het@¢ hr bhghbasiecB0sl iodfn tivet v imh@embegs LM B0 Hhatyerhe channel s 30 are not

as wide ag:bPReUgateSSuppOrt! Mets il 1 UH A 0 &l i1 B4y er mediate
support 16 extend . - ..
- support housing 15, locks the base 20c within the recess

' 25. The intermediate sup_bort. housing 16 has outer

Lateral dimensions substarntially conforming to the
15. outer lateral.dimensions of the base support 15
and has vertical channels 30 extending therethrough
which align with the }ecess 25. However, channels
30 are not as uidé as thé'recesses 25, thus, the
shoulders 31 of the intermediate §upbort 16 extend
20. over the base 20c and secure the Eontact pin body
within the housing. The internal surfaces of the
channels 30 are provided with paraltel slots 32 (most
clearly shown in FIGURE 1) aligned with the recesses
25 and apertures 26 to receive the blades 20a and 20b
'25. of the pin, thus supporting the pins 20 vertically
and parallel with each other. It will thus be observed
that with intermediate support housing 16 mated with
base support 15, the pins 20 are secured vertically
and parallel to each other in groups aligned in four
30. rows defining a central rectangular aréa on the top
surface of the intermediate support member 16.



20. over the base 20c and-secure the contact pin body within the housing.
The internal surfaces of the channels 30 are provided with parallel sl

32 (nost clearfy shown in FIGURE 1) aligned with the recesses 25 and -
apertures 26 to receive the bl ades 20a and Jfb 25. of the pin, thus gREC
supporting the pins 20 vertically and paraLlel with each other. It wil L
t Qus, be observed that with internedi ate support housing 16 mated w th base
sﬂﬁﬁbrt 15, the pins 20 Iar & heedurede nred jegdiddi mendt ,parhed Ik s e oswammdr ot her
i.n groups aligned4qign Ule ha0.5 4 fal NI r area on
t he top surface o#st,ra\fggi rfthgrr}g ieg.\t‘%ﬁ%ﬁ;ﬂrﬂ&nﬁr{@gg%?o;tecﬁﬁwgapreferred
embodi ment, the ba4d988FpAPE rEvrasd 3th @ Xt ingdivarns iralsind hanssdrnough

have aligned apertgr@ach4 c@rn@pdi NG hieelilnitednled tat@ aldyHh 18 Hag corner.
The internediate ﬁugport 16 Sbso 5. ‘has a post 33 on the top surface
8 ucd 3he

t her eof surrdendi A§SedcR% e o2 Farf agspdiarensSs Suf ieundingi ate
support housi ng 16aahe apelrd ufrier 314y, t TRt bars eb)s uplpwte: U parPi 1k il & he
apertures 34. A's ader cap 40 hgvi ng outer, | ateral di nensions 10.
substanti al Ly con?%?ﬁgﬁé %8"?H@go Pequéﬁ§ﬁ£ {aﬁﬂﬁﬁnﬁﬂ%?{heﬁ[hYtﬁﬁﬂfs
support 15 and i ni8r pedisding hwpugh thesiape rt@rries Bdunt ed for vertical
reci procal novenment on f{h 332 nP2@f G0l t spr el cgp 40 has
apertures . in the cornerg %ﬁggég rigapeé?gﬁf@nﬁ?_qgﬁg{t {?ghiﬁsé¥) ThP Thus
rides on thelBest §ubsganiiadd y1gonfeemdmgartged henpster flaterstidimanstmns -
spreader ‘cap on the aneechBly sUPPoFR' qsd%dc%tﬂe%m&ec%f(yp’p%n{]eﬂ angul ar
cavity 42 mhICh'Iﬁ Ianﬂer than the rectangul ar area defined by the top ends
of _ ousing 16 1s mounted for vertical reciprocal

: movement on the posts 33; PréferabLy, thg_spreader

cap 40 has apertures in the corners thereof in registry
15. with the posts 33 and thus rides on the posts. The

studs 18 have enlarged ends 41 for retaining the

.

spreader cap on the assembly. The spreader cap 40
' has a gentrab rectangular cavity 42 which ié Larger
"than the rectangular area defined by the top ends of
- 20. the pins 20. However, the top surface of the
spreader cap 40 has an inwardly and downwardly
projecting Lip 43.
As most clearly illustrated in FIGURES 2 and 3,
‘the pin 20 is forked at about its mid-section to form
25. blades 20a and 20b which project above the surface
of the intermediate suppoft haﬁsing 16. The outer
edge of each blade 20a and 20b also diverges outwardly
from the vertical axis of the pin 20 to a point near
the top free end-theredf and then divqués inwardly.
30. The inwardly and downwardly projecting Lip 43 is



20. the pins 20. However, the top surface of the spreader cap 40 has an

i gwar dl.y and downwardly prOJectlng lip 43. As nost clearly illustrated in

TALQNRES 2 and 3, the pin 20 is forked at about its mid-section to form25.

ﬁg‘\-s .20a and 20b which project abBve the surface of the i nter medi at e _
u59ort housi ng 16. The outer edge of each bLade 20a and 20b al so diverges_

- outwardly fromthe vertical axis of the pin 20 to a p0|nt near the top frge

end thergggf,qgg élaela'aty vq,r%q‘s a|é‘r2:yva;.re$ty o he vh\ﬁ% an |y and downwar dl y

projecting to mate rest on the inwardLy
di ver gi ngwegew@ efdgea s wifn e;_ae:h IRinaidQ. t hiks wil bbthysclet hat as t he :

.spreaderosaer%d' S:hrs&vea@ R L el 3csad ldg'sid af&pedy the arrowin FIGRE |

3) 5. th acts as a cann1qg surface agai nst the edges 50 of the .
.-pi ns, tth“BUﬁdi"r‘r@f €he@sp|iddas tras & \bsrroﬂmearcrem rip BAGMR®3Y he pins 20

gdsgut wahdl !ﬂM %3 ra}%lke%ts Tao]gidﬁlﬁngerﬂdraﬂa&@Vdéé’ndﬁf 'ﬂg@'tﬁa{ gége Dl ?dﬁz 20|b|
- the s cap i s . unifor r war ‘suppor a
" the-inne bP d§§'°2(9t3"5f' ttﬂé'splbﬁémz’d‘i tg'%ebgﬁ)é)ﬁut dt9™35dm t he central

- cavity, thescahitgailngxtelse oft ltdvewipsins 1BMHraHd/ dumdd medy edlpels 51 vertically

"or nearl I gce € ey, | § 40 is slightly
Larger t Bf§§ Qt%hé"thlr;ea Iesrsaqcﬁ%%%cf%éeﬂra& bz}gdte%d ?ﬁse pins 20 are
spr ead oaﬂh/ardﬁy et iso regdexdsapc 49 4 tmiﬁr&dﬂesspmsped:arrl er may be.
'nsrozedtbb?saug'eh%h%u% 5309% Cal UG R hddie poidg 2l cavity to rest on

the top surtace o nt er nédi at e suppert on a seat
20b of the pins 20 are urged outuardly from the central

cavity, thus al1gn1ng the otherwise 1nuardLy inclined
edges 51'v§rtically or nearly so. Since the central
opening in the spreader cap 40 is slightly Larger fhan.
15. the leadless chip carrier 10, and since the pins 20
are spread outwardly by the spreader cap 40, a leadless
chip carrier may be inserted through the spreader
cap 40 into the.central cavity to rest on the .
'top surface'of tﬁe intermediate support 16 or on a seat
20.. carried on it. When downward preésuré:on the spreader
cap 40 is released, the inner blades 20b return
to their relaxed position (see FIGURE 2) and
engage the edges of the leadless chip carrier.
Where the terminal lands 11 are aL1gned with and
25. extend into the_senjcyt1ndr1cal depressions 12 on
| the edges of the leadless chip.carrier base piece
( as illqstratéd in FIGURE 1), and where the pins
20 are spaced to likewise mate with the depressions
12, the inclined edges 51 of the blades 20b are urged _
30. into the depress1ons 12 to form phys1cal and electrical
contact with the lands 12. Furthermore, since the
‘edges 51 are inclined inwardly from the vertical
the blades 20b securely lock the Leadless chip
carrier within the mounting housing.



20 carried on it. Wen downward pressure on the spreader cap 40 is

rel easee; the rnner bLades 20b return to their relaxed position (see FlI GURE"
2) and engage the edges of the Ieadless chigy carrier. Were the terp

lands 11 are aligned with and 25.  extend ‘into.the sem cyl i ndri cal
depre55|ons 12 on the edges of ‘the 'l eadl ess chip carrier base piece

trated in Fl where .t he s_20 are_spae¢ | kewi se,nmat e
mn#%éthe depre55|{%#&%é9v?h%gfﬁrf?ﬁ%deﬁﬁggémgﬁgofstﬁgpgl§8e§r§5bs3?§a§}§ed
30, into the depfessusmsancamnéotmphysthaleaddeekechﬁbcalarccoaract Wi th
the lands 12. r S e es; akg kpPrhbpe |nmardly from
the verti cal tru;ﬁﬁgﬁégng%esggﬁggfp E ?hégf g ggghgﬁlg carrier within
the nmounting hous#mitling. lmlesrhehabeve dedchbrpakingbdhencarapdc
par ti cuLar| ys suf tapier [ longeth® EPRBCEHI RBLULLN §RAJLERS caUER Cahel of o

wherein the ceram c base piece 1s formed by driLLi ng holLes hefein and
breaking the ceraf@?ds. 11 3pecvsupbhy fﬂémtﬂné"ofeﬁbEé§Y “Fﬁhsﬁéﬁ €884z,

the Lands 11 are wu&k&méot N@elp +@s§ €GhSt 17 PorhetihBySeRe- be¥hkAdg cal
depressions 12 f ne

d b e breaki oLe d thus the blad 20b are
aut omati cally aLi ?h 3 Egﬁdggig 58 nﬁﬁﬁeaPEEmEﬁﬁﬁé?ié Wi thin
the sem - cyLlndr|£bigMb¢rmtshonhe12and§b1t dhdt enpaphi sher tandgsnent the

cont act reangy ( (e bl aceRe 2000 2L | AdPYEd, b LOEILABIT ALY, HERET SAGR 1O

the sem -cylindri pfessi ons ch”are the, OnL reci si on-Located
poi nts on the cerdmithbsiserphngenent. the aeatant @BéUSrKc&heconlcaL means.

20b are not blades 20b) are indexed with the lands by reference.

o
=,
Y

j-

f',

to the semi-cylindrical depressions 12 which are the
- only frecision-located points on the ceramic base piece.
15. Since the electrical conical means 20b are not
indexed with reference to any other portion of the
ceramic base piece, precision and accurafe indexing
‘is always achieved.
Some leadless ch1p carriers arenot formed by
20. drilling holes in the ceramic base piece. Therefore
semi-cylindrical depressions 12 are not present and can
not be used ‘to index the lands 12. 1In suéh.cases,
the lands 12 may be formed only on one surface, on
both surfaces, or actuaUJ'urapped around the lateral
25. edges of the base p1ece. However, if the lands are
wrapped around the edges, the above embodiment
performs equally well since electrical contact is made
: betueen the portion of the land wrapped around the
edge of the ceramic base and blade 20b. 1If,
30. however, the ceramic basé piece of the Lleadless chip



. e

" downwar dl y ext endi ng
" 10. tm§9ﬂ%R@%“Qﬂbaareuﬁﬂﬁné#amﬂndaﬁewawpydﬁd péﬂnnw1mMeH§ﬂkHess chip

.cerani ¢ Pa¥®"4n BLﬁgﬂeZB .

exed with reference to any other portion of the ceram c base pi®ce,

ci sion and accurate indexing is always achi eved. Sone Leadl ess chip
carriers arenot fornmed by 20. drilling holes in the ceram c base prece
Therefore sem -cylindrical depress1ﬁns 12 are not present and can not be
used-to index the Lands 12. In such cases, 'the Lands 12 may be formed onLy
on one surface, on both surfaces, or actually wr apped around the Lateral _°
25.  edgtRrbiethBapaae peaizcylipdeisal deprissiamdd 2arte wctpped ar ound t e’
edges, t&e ahovedeﬁrbﬁdl WeBhsPEhHORAE eanalhy Wlels HotCe &lefd rical contact |
I s made bet ween ortrgntﬁf the Land, w apped around the edge of the y

£, °363m‘ﬁoﬁé§érp‘Fﬁércéﬁéhrc base piece of the _
LeadLessb tades 20b1&aycherhed1h&edness&mnueykhmdﬂlG&lFdennﬂﬁslon 12 to act .

as @n m%egqlggs nmeans and the Land 11 does not extend around the edge of the

ceram c base plece, the bl ades 20b nmay be nodified as illustrated in

" FI GURES 5. Amnthe. embodfhmentbodi FEGURES Kl @0dES,4 thand 5, the outwardly

di ver gerndy £¢ged By @iv E ?gﬁ§2999%55?09¥fb%qaﬁ Zb%chgdﬁo%qfqgﬁgardly and

when 't reader cap i s depressed

carrier $rape nogLiOREA ¥heheprilRefakhhy40tueuRhr oty the spreader cap
relea E é fé ades 20b popve inwardly urging bar 5la i nwardly and
rcﬁ%ﬁsﬁrﬁ tdn EtaGFtH‘?hQ’PUB ééFFéééléftPhéeI91t It&eds 11. Since

the bar bise &d e s®veh bpt bakpieFratbybe positioned within the
cavity. However, when the spreader cap 40 is released
the blades 20b move inwardly urging barbs 51a inwardly
‘and downwardly into contact with the top surface of the
15. Llands 11. Since the barbs 51a move both laterally |
and downwardly when the blades 20b are released,
the barbs 51a scrape the surface of the Lands 11 to
remove any oxidation therefrom and thus form good
electrical contact with the lands 11 while also acting
20. to retain the Leadtesé chip carrier within the cavity.
It should be noted that the structure of the
embodﬁment'described-is-extreme£y~simple and may be
readily fabricated from available materials. For
example, the.housing may be made from three pieces
25. of insulating material such as moulded or machined
plastic or the Likeé. The pins 20 are symmetrical
about their tongitqdinal'axes ( except for the Llengths
of shanks 20d and studs 20e), thus may be all indentical
~ and simply alternately reversed during assembly
30. to provide parallel rows of pins. Furthermore, a
centrally located eperture,13 may be provided in the
base support 15 to permit cooling of the leadless



and downwardly when the bl ades 20b are rel eased, the barbs 5la scrap iy
surface'of the lands 11 to renove. ‘any oxidation therefromand thus ni
good el ectrical contact with the lands 11.®#8iLe also acting 20. to retain
the | eadl.ess chip carrier within the cavity. It should be noted that the
structure of the enbodi nent described is extrenely sinple and may be

|y fabricat elibr er&\ﬁalrl zblsrl e crmvercrmlcm d?orbyemm:da gtk housi ng may

r Q3

be “made fromthree pi |ns I

machi ned plastic grt“ﬁg tl?ethfheler?r ns %fo symrrragt T cgdb gﬁo{fé}{ﬁ'%or

| ongi t udi nal axegngoexbeptcafvdrtyt.he Ll'rdtregnhg,ofs igtrenkh 2 b rarmf stheishweing
t.hus may be all I @d%:Bte' cala q,@gt Flae) ynazy ﬁ{%ﬁ%eroevtq% ?HH rg1d'a§senbl y

36. to provide parallel pi ns. ernore, a cent ocat ed
aperture 135mmy Bé GhGVﬂG@dL@ﬁStW@1wa§@'§Uﬁﬁbﬂm m|d Priest thnnqmm of the

Leadl ess . 13. thli R emdraitelopdh inUeF tdH sPrdidedr NaA 40k attached to
the l'eadLess chip carri er agg %r 0j ect w% i nto the cavi | kewl se, since

the top of the housinglits qﬂ5rﬁﬂr%ﬁ?%ﬂ%%uﬁﬂé}ﬁcfﬁﬁe top side
5. of the | eadlregsiclkidp tcbanrus@rrtl&lfenolqrdnaﬁ dhipugdr it her cimto athe

o g 0 1o SREERIRG 530, dvaitlatr e dqfe 0 BP5E e ifle o

required to insert thed &adi*ess ' |p Carti er Tt o

i nvention. TRe Leadlsesw lofhnplmtraderwm(hm sthed mAgningein ethevi¢dntrahe
opening in the ceRtkdlonPQle itd rgﬁgqg pregder 40
pressed toward t E ntoerrred ate%su ort 16. As‘3 Aﬁq‘des Zé]fdretfgct

| ateral ly, the Leg@pégg digward the 1ntermed1ate support 16. As the
) blades 20b retract Laterally, the Leadless chip

carrier 10 simply drops into position on the top
15. surface of the intermediate support housing.’ When
the spreader cap 40 is releaﬁed, the blades 20b
automatically aiign with and form eLgctri;al contact
with the Lands 11. |
Removal of the leadless ch1p carrier 10 from the
20. housing is accomplished with similar ease. By
pressihglthe spreader cap 40 toward the intermediate
supporf housing 16, the blades 20b are retracted
and the LeadLess chip carrier may be withdrawn from
‘the housing by simply inverting the structure; by
25. inserting a plunger or other suitable instrument
-through the aperture 13; or by other suitable
simple and convenient ﬁeans,'
It should be noted that the housing of the
invention is extremely compact and has no moving
30. closure Lid or the Like. Thus, the housing may be



er 10 sinply drops into 'position on the top 15. surface of the
_ 'Rt nedi

i ate support housing. Wien-the spreader cap 40 is rel eased, the

bladés 20b automatically align with and formelectrical contact’ mnth t he
| ands 11. Renoval of the l|eadl ess+dMfisp carrier 10 fromthe 20. housing is

acconpl i
i nt er medi
| eadl ess

shed with simLar ease By pressing the spreader cap 40 toward the-

i.at e sgp ort hou5|n t he bl ades 20b are retracted and the

Uk

edy rﬂfﬁp“b %‘{'F'Eﬁa?/ﬁldf‘?‘b?ﬂ‘fh%s hBiRi R H§PAFADI y i nverti rﬁ;’

t he struenueemndunting smrtaﬂg. a m;ungefm@fepthw BOL§aRGe 1 nstrunent
t erfure 13. or ot her_ sui e and conveni ent neans.
5Q§b%ﬁhf% igngd (50, ?ﬁ%ﬁﬁq1 Bt %P?ﬁ% PF%hplgaéRf?éﬁely conpact
_and has w0d mmrog:se(hort:ﬂmrratomls or i thheutided i fiheist i 6heohotseng may be

e. urt hernore, qﬁt ¢?L5|ﬂ% can be designed to accommodat e

| eadl ess chip 8&F@Néﬁs°§fUhaw&mﬂPkiﬂﬁﬂXnﬂﬁndQﬁESWmQm@uthﬁadsé|catlon of -
whasl ‘thi‘%fﬁ' qreafaftetsl%e dHIES | M r RECAUREY OJett»gséwpél ghiy of design

t hr ough
1t shoul

| NeXRSRS el JHRIYH

substrat

t he 5.

"and theease wi,th which LeadlLess chip carriers na

occupies m ni mum space on a nounting

Inserted Into and-

wi t hdr anfnfr 8ihthAg amsudireg shea heysingiabrthe h\s"‘fﬁﬁh%’! ®y. has particul ar

appl|cabthetyoaBdn%umh%mddﬂtﬁ¢U1arféﬁpuﬁﬁhbilfiyﬂﬁﬁﬂl§@1U¢$hlbﬂ§n in
§re|n Large nunb rs of a Iess phgﬁ}ca riers afe nmounted in

boa
hou5|ﬁgs

i 458urf- |°r?"15'c?a?rd°é‘nd”tt é‘br'hn’d‘

Y MR M adver se

condi ti oh@rgeThembersi nf ileadless chip carriers are mounted

15.

20'.

25.

30.

in housings on a burn=in board
under adverse conditions. The
Likewise applicable for use as

and tested and stressed
hous1ng is
a housing or mounting

socket for.gnd use circuit applications. Accordingly,

while the invention has been described with

particular reference to specific embodiments thereof, it
is to be understood that the forms of the invention shown

and described in deta1l are to
preferred embod1ments of same,

be taken as’
and that var1ous changes

and modifications may be resorted to u1thout

gepart1ng from the spirit and scope of the invention
as defined by the appended claims.
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.

. . o
| i kew se applicable for use as a housing or nounting 15. socket for end/é;?

i

use circuit applications. Accordingly, while_the invention has been
~described with particular reference to specific enbodi ceof , }
to be understood that the fornms of the iysv_entior““tl }{I DMHﬁEbed
detaail are to be taken as' 20.° preferred enbodi' pand t
wQLpous changes and nodifications may be resorted to w thout departing—f
thé spirit and scope of the invention as defined by the appended cl ai ns.
25. 30. 15. CLAI MS 1. A nnunting.forgighggﬂless chip carrier

conprising a support for the chip carrier rality of conductive pins
extending fromthe support wth edges of the pins defining a cavity for the

| eadl ess chip carri erl.theaexf#&@x&mcweiir@aaﬁssgaaﬁi% CALPi EPNPohSEIGiARg
portion which converges slightly towards the cavity wth, increasin ]

di stance fromtH %Qékﬁﬁ?,fé%mFgésﬁﬁb%d%?r%+?%ng%dg}%rékitﬁg%fn%?ngﬂﬁEévﬁf
tEe pi ns whi ch Skeiﬁs\eeita@mépﬂrém Sl esdppdet enilsh oédges @f]nsh-éo. per m‘:j
‘the insertion o eadl e p rier befvee N§.0. vity an
onto the support?fé% é@%% %§p+ﬁ%ggét%lé?ﬁé%mgnﬂfégf%%% %ﬁlém5%ﬁg}%%'pins

extend from the thppaigesusicintdef iye pehpeceriVELY cedgh Gomprisimanti ng as

claimed in O aing e IRl hich by eRyddes EORRLEY | B0uREAS BRESAPIEYON the
support to define external connections” on_the si renot e
: : with increasing distance from the support, and a spreader

arranged to act against edges of the pins which define the

om

cavity to spread the ends of the pins to permit the
insertion of a leadless chip carrier between them
into the cavity and onto the support.

2. A mounting as claimed in Claim 1 in which
the pins extend from the support substantially
perpendicularly.

3. - A mounting as claimed in Claim 1 or Claim 2
in which the conducting pins pass through the support
to define external connectioﬂs on the side remote
from the cavity.
: _ _ PR &
4, A mounting as claimed in any of the preceding .
claims in which the pins tend to spfing back towards
the inserted chip carrier after the spreader has been
. removed. | ' '

5. A mouhtihg as:claimed in any of .the préceding
claims in which the pins are disposed along the four
sides of a rectangle.



Oy the cavity. 4. A mounting as clainmed in any of the precedi ng clkai s :
hi ch the pins tend to spring back towardﬂ[l“muugslm MMH“Lp carrier

a €r the spreader has been renoved. 5 d in, any 7
of .the preceding clains in MM|crr%§na pi ns are i sposed” ald ng t he. four sides- -
of a rectangle. .16. 6. A mounting as clainmed in any pr ecedi ng ‘cLai gr
wherei n each of sald conductive pins conprises a substantially flat

eLongat efl. condlichowet boglyasi t haamedntinabhy boeseddnigasdagarti on, a shank

and an i ndex, p, ea?ﬁugfe§%$gdkggdB@EQLkeb ih3 @oﬁ?r%%e@'reCt'on fromsaid *

base porflon and a es extending para n the opposite

.d|rectlomuﬁsbmmSaﬂUlbaébapoﬁtpoaatsdlGOOdHG@dNFv§°§VnﬂbG@y3be|ng .
substant{ Evm&esea& BROEt pbhe i6ANt hals hakiks apec ARt ifndfext he 10. ¢
,relatlve sal d index stud an sald shank, one.of the bLades

cmuiylngsi%% SéIﬂ"éhVﬂt?aléiﬁﬁ# dneagdirst dirgciign: ifngmasadidai med in

. O aim6 whes eparil%n bhe supB9rt oifnblddes @ xitlewddlngl Y a0fa Uleaesses adapt ed

- to mate with and receive the base portiaons of the S to support said pins
Cwiththel? SaBCORAPETEEl ARRCR PN LY 3504 BAREBIT dire support - 20" 8.
-A nmount i $gidscehdusedvenpChabod§ be16bammb3thanau1ﬁmud contact neans are

2 anged, L inggt £ SUPRBRl 94 Mkl BRHAARlLJe RIS oSt L] ons o that

ugh apertures i I'n parallel rows with
| ocHli onrefatheeshangshs of said 1ndex stud and sa1d shank,

one of the blades carrying the shid cavity defining
edge. ' ' '

7. A mounting as claimed in Claim 6 wherein

15. the support includes a plurality of recesses adapted
to mate with and recejve'the base portions of the pins
to support said pins with their axes parallel and
normal to a major face of the support. '

. 20. 8. A-mounting as Elaimed in Claim 6 or Claim 7
wherein said contact means are arranged in said
support housing in alternately reversed positions so
that the shanks project through apertures in the
support in parallel rows with Location of the shanks

25. alternately staggered in each row.

9. A mounting as claimed in any breceding
ctaim wherein the inwardly inclined edge'of each pin

fncludes an inwardly projecting barb.
30. ' '



- y’J

25. 7 alternately staggered in each row 9. _A nDuntinq as claine

pr ecedi. Ag claimwherein the inwardly |ncI|ned ed I N inc
inwardly prejecting barb. 30 .17. 10. ;ﬂ"l G ﬁ m NA any
precedi ng cl ai m wherein the support conprlbes a t nmeans

I nctudi ng recesses, for rece|V|ng base portions- of the pins and an

| N ernedi at e suppgbt housi ng 5 mating with the first base support neans
and having a plurafrty df MRS Afasdiaid achdinetanyopgte c estiing cHarimel s each
having slots in thﬁeh?hhSthbesegfoFOrcbﬁﬁﬁh!éggathergégeﬁs@fshhﬁoﬁtns hloh
11. A nmount i ng al ] aim1l uding stu assing through the
first base portloﬁga e |n?%?ﬁ%ﬁlaf&egﬂﬁﬁo??thGgFﬁ§1ﬁﬁd #R8 BRFEAABF: the
stfuds securing theffthstPbaSeapdranomnaﬁdmeduetaeduabersupposﬁnbou5|ng '
t oget her, whi Ie p [ 5 t r r e p al | xially
together, wh| ﬁ&@hh%nggtﬁnghe Perspreader sL8p€P¥egg§8%g£§§ hbyiRyl &l

t he spreader coonlEégraLbBHy°§d&b?%GeF6r92®s’"SeéhﬁrbthronobenenudparaIIeI
with the axes of thenpebs eachhRyinggasCepsr #h ORENLROL YT RERECE NebAL er al

di mensi ons than th Ig&ergl ﬁgea of thﬁ ﬁVItx defined by said pins and

i ncl udi ng cammi ng" ean$’f tFA9°%i ¢h IR BABS-of said pins to urge the
free 25. ends of said pins outwardly with respect to the cavity as the

spreader i's ﬂ@Ved1ﬁX'alAym&ﬁﬁp15559§0$Lépme9e19'@§a1m 10 including

studs passing through the first base port1on, the

any,
an”"

intermediate support hous1ng and the spreader,

the studs securing the first base portion and'

intermediate subport housing'together, while permitting'
15. the spreader to move reciprocaLL} axially of the |

studs.

12;_' A meunting as cyaimed;in any preceding claim
- wherein the spreader comprises a body adapted for
20. reciprocal movement peraLLeL with the axes of the pins
and having a central opening greater in lateral
dimensions than the Laterai area of the cavity
def1ned by said pins and including camming means for
mat1ng with the ends of said pins to urge the free
25. ends of said pins outwsrdly with respect to
 the cavity as the spreader is moved axially
with respect to the pins.

13. A mounting as claimed in Claim 12 in which the.

30. edges of the ends of the pins further from the support
than the coﬁverging'parts have edges which diverge
away from the cavity and:which, together.with an
inclined surface of the spreader, constitute the
camming means.



13 A:ﬁDUnting as claimed in Caim12 in which the 30. edgés of "t he.ends-

- - e W

0 he pins further -fromthe support than the conver arts have edges
diverge away fromthe cavity and which, n m' i]““/ﬂ“i:uam i nC|‘lI ned
ace of the spreader, consti t ut e t8he camm

nDuntlng as claimed in any pr ecedi ng cIa|n1|ncIud|ng a centrally Iocated s
aperture in the support. A mounting for a leadless chip carrier 5.

cpnstructegﬁand rraggg%g Q§t 1%L ;@ Eg rgc%%q0|f%qglhy descri bed

with referernce t and the ace onpanyi ng draw ngs. .
16. A nountilng iag el auemdall.rhyarhyoceftetdh@pprre@uedl ng tbe selpRiors.i ncluding a **
| eadl ess chip carrier positioned on the support within the cavity, and with .
termnal Lands.in contact with the edges of the pins. 15. 17. A nmounting s
as clained1n O & Moyt ing frirch ﬂﬁédgGﬁGuGﬁPPeCBWﬁ§eare Located in

deDrESQ'On%oh@tﬁthngﬁﬁdOErﬁﬁﬂgb@aghﬁ%iaﬁhhﬂlQ@r%%EMere1n
' specifically described with reference to FIGURES
1-3 or 1, 4 and 5 of the accompanying drawings.

16. A mounting as claimed in any of the preceding

10. claims inbLuding a leadtess chip carrier positioned

" on the support within the cavity, and with terminal
lands in contact with the edges of thé pins.

15. 17. A mounting as claimed in Claim 16, 5n which

the conduqtive pihs are lLlocated in depressions

in the edges of the Leadtess'chip carrier.



