WD 97/ 20454 PCT/ US96/ 18206 SURFACE
MOUNT SOCKET FOR AN ELECTRONI C PACKAGE AND CONTACT FOR USE THEREW TH

The invention relates to a socket having contacts each with a surface
mount foot whigedled ghdsat €s t he shape of a solder ball orp@Erdahs@Ei d
array electronic package. 10 A ball grid array (BGA) is a
style of electronic package which is increasing in comerci al

i mport ance. The BGA conprises an integrated circuit chip encased in

a plastic or ceram c substrate and havi ng sol der ball | eads di sposed
in an array SuEFACE MRONT SOTKEIC FORORN tRRECTRONDC PUBRAGEAND CONTACBGORCINE PREREWITH
attached directly to a circuit board by a sol der refl ow process
wherein the 5 leads are partially nelted and then solidified to

The invention relates to a socket having contacts
each with a surface mount foot which imitates the shape
of a solder ball on a ball grid array electronic
package.

10 A ball grid array (BGA) is a style of electronic
package which is increasing in commercial importance.
The BGA comprises an integrated circuit chip encased in
a plastic or ceramic substrate and having solder ball
leads disposed in an array over a bottom face of the

15 substrate. The BGA can be attached directly to a
circuit board by a solder reflow process wherein the
leads are partially melted and then solidified to
physically bond the leads to a corresponding array of
pads on the circuit board. However, direct attachment

20 makes removal of a defective BGA relatively difficult
and expensive, and some manufacturers prefer to mount
the BGA in a socket on the circuit board in order to
simplify replacement or upgrade of the BGA. Benefits of
the BGA package are that the leads can be arrayed on

25 relatively close centerlines and that the solder balls
have a greater tolerance for coplanarity deviations than
alternative structures such as pads. It would be
desirable to preserve these benefits when a socket is |
used to connect the BGA package to the board. Further,

30 it would be desirable to obtain the above:described
benefits of a BGA package with other electronic package
styles, for example, a pin grid array (PGA) which has
leads in the form of depending pins. In order to obtain
the benefits of a BGA package, a socket should simulate

35 the footprint of a BGA package as closely as possible.

It is an object of the invention to provide a
socket which simulates the footprint of a ball grid
array package.
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physically bond the leads to a corresponding array of pads on the
circuit board. However, direct attachnent 20 makes renoval of a defective

BGA relatively difficult and expensive, and sone manufacturers prefer
t o nount the BGA in a socket on the circuit board in order to
simplify repMREAMI or upgrade of the BGA. Benefits of PCTRIS9648206

package are that the | eads can be arrayed on 25 relatively cl ose

centerlines and that €S0 I . e a._greater . toleran or
coplanarity deviationggtﬁ%ngggEhgga#ﬁ%?%%g?ggé% riﬁﬁ%§€§ggﬁghbggvﬁégs; It
woul d be d§§FF&5Iéaﬂénﬁr@@@F%@tﬁhﬁbbcbeméﬁiﬂEﬁqm&&iyaagé@Kéﬂ for

used to connect kherBoA m&h&QEOhﬁeégﬂ?jboﬁéda %Ufé\?ﬁf ,boa;crm It Woulg be
desirable to obtain t a ribe nef.its of .a BGA package
wi th ot her electrqniceﬁgqggégngsgﬁ 1§t§l%%?k?%rﬁkﬁﬁﬁnﬁquﬁiﬁﬁsnagrid array
(PGA) which has dielectigshpusing havingfadeeeniirfipgs for kpeceiwéngt sn
obtain t he ebereliohs cObadkBh PREKEEE, 2 BOGKS siiddcd, shhulate 35

el 2oL I O gyl I SR e the kR TR S i, chom sot e © "
footprint of a b¥Pktem gurfacesyrang pavkages disposed in respective
1 ones of the cavities. Each of the contacts comprises an
10 electrically conductive body having a retention section
securable in its cavity, a lead-receiving section
extending upwardly and engageable with a respective lead
of the electronic package, and a surface mount section
extending below the bottom surface and engageable with a
15 respective circuit trace on a circuit board. The socket
is characterized in that the surface mount section of
each contact has a convex bottom surface with a shape
which simulates at least a lower surface portion of a
spherical solder ball.

20 The invention will now be described by way of
example with reference to the accompanying drawings
wherein: )

Fig. 1 is an exploded elevation view of a socket
according to the invention disposed between an
25 electronic package and a circuit board with which it can
be used;

Fig. 2 is a top plan view of a socket according to
the invention;

Fig. 3 is an enlarged view of a portion of the
30 socket within dashed lines in Fig. 2;
Fig. 4 is a cross-sectional view taken along line
4-4 of Fig. 3;
Fig. 5 is an isometric view of a contact according
to the invention which can be used in the socket;

35 Figs. 6-8 are front, side, and bottom views,
respectively, of a contact according to the invention in
one embodiment; and THIS SHEET HAS BEEN

. , REPLAGED
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The invention is a socket which conprises a di el ectric housi ng havi ng
a top surface for receiving an el ectroni c package thereon, a bottom
surface, a plurality of cavities extending between the top and 5

bot t om sur f acggn o7MadsqcONt act s di sposed in respective  Onafc1dbssbiieo6
cavities. Each of the contacts conprises an el ectrically conductive

body having a retention section securable in its cavity, a

| ead-recei ving secti onFigs. extErgieExomgr éﬁ;&eangn&nﬁﬁgfablﬁwéh a Y
respective lead 1 ect# Qi a yrigce; mpunt; segtd on
extendi ng bel ow t%gsg%tc%gfneg{?rf%%e _a%ﬁ%’%agggg?g f/\lngtﬁ a * _resplé%t I've
circuit trace on 3°cRIEETRRBRHPOFREoCket i s characterized in that
the surface nount sectwWbnhofteferenmaad ®digt.acl, hasoskebnyexcdsiditig wu f ace

with a shape 1 LCh. S S s oftion of a
spherical sol dEZr E’gh ,Eng%‘ #?\ﬁt%ﬁsatq{st fgﬁ'l t(afg%-_rlie%g%lg#%éggﬁ%egc Il on of each
contact includes §1BSFFORLCSPAFAIYFAC a CigFpdtwhiPerdafe dfrenged to

resiliently captuegegtronic package 2 with which the invention can be
used is of the type which has a pluralityrof leads 4
arranged in an array and depeanding from a bottom surface

16 thereof. Commercial varieties of the package 2 include

a ball grid array (BGA) package wherein the leads 4 are
in the form of solder balls, and a pin grid array (PGA)
package wherein the leads are in the form of elongated
pins.

15 The socket 6 includes a dielectric housing 10
having a top surface 12 which receives the electronic
package thereon, and a bottom surface 14 which is
arranged to confront the circuit board 8. The housing
10 may have pedestals 16 which elevate the bottom

20 surface 14 a small distance above the circuit board 8 in
order to prevent crushing of surface mount leads 7 of
contacts in the socket when the socket is clamped to the
circuit board such as with threaded fasteners.
Alternatively, the socket may be produced without the

25 pedestals 16.

As shown in Figs. 2, 3 and 4, the housing 10 has a
plurality of cavities 18 which are arranged in an array
corresponding to the array of leads of the electronic
package 2. Each of the cavities 18 includes a pair of

30 diametrically opposed slots or channels 19. The
cavities 18 and the channels 19 extend through the
housing between the top surface 12 and the bottom
surface 14. Each of the cavities 18 holds a respective
contact 20 in the opposed channels 19.

35 With reference to Figs. 4 and 5, a contact 20
according to the invention includes an electrically
conductive body 22 which is preferably stamped and

3

SUBSTITUTE SHEET (RULE 26)

———



respective said | ead therebetween. 20 The invention will now be

descri bed by way of exanple with reference to the acconpanyi ng draw ngs
wher ei n: Fig. 1 is an exploded elevation view of a socket |
actording to ntion di sposed between an 25 el ectroni 2and a
circuit board&aﬁﬁh&éilch it can be used,; Fig. 2$F§E§§? %’plan
vi ew of a socket according to the i nvention; Fig. 3 is an

enl arged view of £3 Rt !698m0£ p1en30 s ﬁoxf;;(e&f }Mlatﬁgﬂaia%tlgﬂ %éngscbépgi‘g 2;

Fi 4 is a cross-section M/take

Flg 5is an |soﬁ\§‘§P’Vc v?gﬁ/ 3& %%r&%"c]t“daf’cscér Feggntion; Bef"ﬁéc’ﬁ“n%‘ént?on
whi ch can be usedend-trkeeivthetsed@Sion 40, Rrgha udfare fibant, sécttonand
bottom vi ews,  sof espaet kuekNrih SfelURA%Ho qgcgeﬂu:@guggdt pg bgvention in

one enbodi nrenf; and
g secured within one of the cavities in the housing, for

example, with irregular or barbed ends 34 which grip the
diametrically opposed walls of the channels 19. A
narrow compliant section 36 permits some angular
flexation of the lead-receiving section 40 with respect

10 to the retemntion section 30.

The lead-receiving section 40 is engageable with a
lead of the electronic package. A preferred
configuration for the lead-receiving section 40 includes
a pair of spaced apart arms 42. The arms 42 flare

15 divergently at their free ends 44 to facilitate entry of
one of the leads 4 into a region between the arms. ‘The
arms are deflected apart upon insertion of the lead,
whereby deflection forces generated in the arms act to
resiliently capture the lead therebetween.

20 As shown in Fig. 4, a lead in the form of a solder
ball 5 is captured between the arms 42 in the
approximate region where the arms are closest together.
Since the arms resiliently deflect, solder balls which
vary slightly in diameter may be accommodated.

25 Deflection forces exerted by the arms 42 cause the arms
to deform the surface of the solder ball and embed
themselves in the surface, thereby facilizating a good
electrical connection.

In order to accommodate a pin lead of a PGA

30 package, the arms 42 could be arranged at a spaced apart
distance selected to provide a desired normal force on
the pin when the arms are deflected apart by the pin.
The lead-receiving section could alsc be provided in
other configurations which would provide a reliable

353 electrical connection with the pin.

The surface mount section 50 has a convex bottom

———

surface 52 with a shape which simulates at least a lower

4
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Figs. 9-11 are‘front, side, and bottom vi ews, respectively, of a contact

according to the invention in an alternate enbodinent. 5 Wth reference
to Fig. 1, a socket 6 according to the i nvention is useful for
| it er connect i {gh 4hoess PCT/US96/18206

surface portion of a sphere. 1In this way! the convex
bottom surface 52 mimics at least a bottom surface
pertion of a spherical solder ball. The convex bottom
surface 52 can be formed progressively by stamping a
5 material strip with a series of dies of progressively
greater dimension. The convex shape makes the bottom
surface well-suited for surface mount soldering to a
circuit board. In order to facilitate surface mount
soldering, the convex bottom surface may have a tin,
10 tin-lead, or solder plating.
In one embodiment of the contact as shown in Figs.
€6, 7 and 8, the retention section 30 has an aperture 32
and the surface mount section 50 is connected to the
retention section by a pair of struts 56 which are
15 formed with a substantially right angle bend 58. ‘- The
bend 58 extends the surface mount section substantially
perpendicular to the plane of the body 10 so that the
convex bottom surface 52 is oriented for engagement with
a pad on the circuit board when the contact 20 is
20 installed in the socket housing.
| In another embodiment of the contact as shown in
FPigs. 9, 10 and 11, the surface mount section 50 is
connected to the retention section 30 by a single strut
62 which is formed with a right angle bend 64 and with a
25 reverse bend 66. The bends 64 and 66 cooperate to
increase compliancy between the retention section 30 and
the surface mount section 50, thereby enabling a socket
having these contacts to better accommodate coplanarity
deviations between the bottom surfaces 52 and the
30 circuit board pads, and to better handle thermal
expansion mismatches between the socket and the circuit
board.

anman—

A socket according to the invention several
advantages. The socket has the same circuit board
35 footprint as an actual ball grid array package, and
obtains many of the same advantages such as reduced
coplanarity requirements. The simulated solder balls of

5
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the contacts are easier to solder than other surface
mount lead designs, and the same process can be used to
solder either the socket or a BGA package to the board.
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CLAIMS

1. A socket (6} for interconnecting an electronic
package (2} to a circuit board (8}, the socket
5 comprising a dielectric housing {10) having a top
surface (12} for receiving the electronic package
thereon, a bottom surface (14}, and a plurality of
cavities extending between the top and bottom surfaces,
contacts (20) disposed in respective ones of the
10 cavities, each of the contacts comprising an
electrically conductive body {(22) having a retention
section (3D) securable in its said cavity, a lead-
receiving section (40} extending upwardly and engageable
with a respective lead (4) of the electronic package,
15 and a surface mount section (50} extending below the
bottom surface and engageable with a respective circuit
trace on the circuit board, characterized in that:
the surface mount section (50) has a convex bottom
surface (52) with a shape which mimics at least a lower
20 surface portion of a sphere.

2. The socket according to claim 1, wherein each
said lead-receiving section (40} includes a pair of
'spaced apart arms {(42) arranged to resiliently capture

25 said respective lead therebetween.

3. The socket according to claim 1, wherein each
said body (22) includes a compliant section (56,62)
between the lead-receiving section and the retention
30 section for permitting relative angular deflection
therebetween.

4. A contact {20) for use in a socket for
interconnecting an electronic package to a circuit
35 Dboard, the contact comprising an electrically conductive
body (22) having a retention section (30) securable in a
cavity in the socket, a lead-receiving section (40)

7
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respectively, of a contact accordi the invention in an alternate
enmbodi nent . Wth referent@mgﬂw ”w”ﬁmocket 6 according to 5
the invention is useful for inter el ectroni c package 2 to
a circuit board 8. The el ectronic package 2 With which the_invention
can be usP 2% t he type which has a plurality of | eadsPgI/USIe/18206
arranged in an array and depending froma bottom surface 10 thereof.

Conmer ci al Varletbﬂ§aQEaﬁbS Qﬁ@ﬁaﬂeléhdr3¥l€k% eleé%ﬂﬁﬂig %%cgﬁgéra¥ﬁé85¥o

package wherein the form of sol a pin
grid array (PGA) urfﬁﬁﬁkﬂaﬁns\h%‘?‘éﬂ:hmﬂ h(esq)eaﬁﬁg%mﬁ #HEDr 8r FiSFU&Fongat ed
pins. 15 Thérsoeket Bhénciudest doalind eaihdmadweusized i@ thathaving a

top surface 12 which rEﬁS' ¥G2ehOE zﬁ&?x‘ftt. rsPéEflo (d%c %e al RELGAR: bgggo§

bottom surface_14 whic nge 0 confron € Circuit bo

The housing ° lﬁuﬁ9cﬁa§§2be‘d%§]?a?SSH@WW%IWH{C'@ taﬁelﬁé?f;oﬁn rower
surface 14 a snul budifatanperaboneof he sphexet board 8 in order to
prevent crushing of surface nmount |eads 7 of: contacts in the socket

when the socket is clanped _to the circuit board such as with threaded
f ast eners. Al t er nabr vefhe epRtagk|@FcoRiing: 49 sd@dad 4wi whegeinhthes
pedestal s 16. electrsashpwoondudt ife bbdyd iNE ckmeld € rbaustRrgpl0 has a

10 material.

6. The contact according to claim 5, wherein the
body has a right angle bend (58,64) between the
retention section and the surface mount section.

15

7. The contact according to claim 6, wherein the
body has a reverse bend (66) which cooperates with the
right angle bend (64) to increase compliancy between the
retention section and the surface mount sectiom.

20

8. The contact according to claim 4, wherein the
lead-receiving section includes a pair of spaced apart
arms (42) arranged to resiliently capture the lead
therebetween.

25

9. The contact according to claim 4, wherein the
body includes a compliant section {56,62) between the
lead-receiving section and the retention :iection for
permitting relative angular flexation therebetween.

30

10. The contact according to claim 4, further

comprising a tin-lead plating on the convex bottom

[T -
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plurality of cavities 18 which are arranged in an array correspondi ng

to the array of leads of the electronic package 2. Each of the cavities
18 includes a pair of 30 dianetrically opposed slots or channels 19. The
cavities 18 ansowtheoesshannel s 19 extend through the housi ngchesyerzost he
top surface 12 and the bottom surface 14. Each of the cavities 18 hol ds
a respective contact 20 in the opposed channels 19. 35 Wth
reference to Figs. 4 and 5, a contact 20 according to the invention

i ncludes an electrically conductive body 22 which is preferably stanped
.and 3 WO 97/ 20454

PCT/ US96/ 18206 . formed froma planar strip of material such as a
copper

Fig. |

b — o e - - = -

a———r

7 7 7 re
7 Id 7 '
7/ I'd s 4
o

1/5



all oy. The body 22 includes a retention section 30, a | ead-recei ving
section 40, and a surface nount section 50. The retention section 30 is
configured to be 5 secured within one of the cavities in the housing, for
exanpl e, withwepwpsbar or barbed ends 34 which grip the PCREUSYsnEnal | y
opposed wal I s of the channels 19. A narrow conpliant section 36 permts
sone angul ar flexation of the | ead-receiving section 40 with respect 10
to the retention section 30. The | ead-receiving section 40 is
engageable with a | ead of the electronic package. A preferred
configuration for the |ead-receiving sectiong40 includes a pair of
spaced apart arns 42. The arns 42 flare 15 diyergently & their free ends
44 to facilitate epyry of e one of t& |eads 4 in&o ategi gn between the
arns.. The arns gqare Eefle te ynsertion o he A ead,

wher eby defl ectionforces | C 0 esiliently

capture the | ead tRerebétween. g a lead in the
formof a sol der bajl 5 is [CapEure WSS ar s [n the
approxi mat e regi on &hﬁfg?hs are osest tofet kera \nce the arns

resiliently deflect, der ballls whigh < vary sligatly li Fgi aneter may
be accommpbdat ed. 25 DefFection orce xerted by/t (EE 2:£ause the arns

to deformthe surface of the sd 3
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thensel ves in the surface, thereby facilitating a good el ectrical
‘connecti on. In order to accommbdate a pin |lead of a PGA 30
package, the arnms 42 could be arranged at a spaced apart di st ance

sel ected to pryyiedsedsdesired normal force on the pin wheptrhReiddls ar €
defl ected apart by the pin. The | ead-receiving section could also be
provided in ot her configurations which would provide a reliable 35

el ectrical connection with the pin. The surface nmount section 50
has a convex bottom surface 52 with a shape which sinulates at |east a

1 ower 4 WO 97/ 20454
PCT/ US96/ 18206
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surface portion of a sphere. In this way, the convex bottom surface 52
mmcs at | east a bottom surface portion of a spherical solder ball.
The convex bottom surface 52 can be forned progressively by stanping a
5 material strip with a series of dies of progressively grgﬁ% [

di mensi on. Th&Q3HRPE¥ shape makes the bottom surface wel I ¥ gge%“?"gr
surface nount soldering to a circuit board. In order to facilitate
surface nount sol dering, the convex bottom surface may have a tin, 10
tin-lead, or solder plating. I n one enbodi mrent of the contact as
shown in Figs. 6, 7 and 8, the retention section 30 has an aperture 32
and the surface nount section 50 is connected to the retention section
by a pair of struts 56 which are 15 fornmed with a substantially right
angl e bend 58. The bend 58 extends the surface nount section
substantial ly perpendi cul ar to the @lage of the body 10 so that the
convex bottom surface 52 is oriented for endapgenent with a pad on the

circuit board when the contact 20 ig 20 i psth | e@in the socket housing.
| n anot her enbodi nent of the contaab .uﬂaﬂﬂﬂﬂ in, KOs. 9, 10 and 11,
the surface nount section 50 is CORMELEEINY O t he ention section 30

by a single strut 62 which is forngd wiih¥ right angle bend 64 and
with a 25 reverse bend 66. The bends 6¢ and 8¢ cooperqjq to

N

30
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i ncrease conpliancy between the retention section 30 and t he surface

. mount. section 50, thereby enabling a socket havi ng these contacts to
better raccommopdat e copl anarity devi ati ons between the bottom surfaces
52+and the 30 ¢j i t_board pads, and to better handle therna
expansion m smgﬁ: ggssﬂet ween the socket and the circuit b J&FS96/18206
A socket according to the invention several advant ages. The socket has
the sane circuit board 35 footprint as an actual ball grid array package,
and obtains many of the same advantages such as reduced coplanarity
requirenents. The sinmul ated sol der balls of
5 WO 97/ 20454 _ PCT/ US96/ 18206

Fig. 1
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t he cont&e0s RCLE easier to solder than other surface EORWNUEMzREd PASE
desi gns, and the sane process can be used to sol der either the socket
or a BGA package to the board. 5

tn
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20
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The invernizion s a socket whick comprises a

jieleczric nousing having a top surface for receiving arn
electrenic package thereon, a bottom surface, a
plurality of cavities extending bstween the top and
bozzom surfaces, and contacts dispcsed in respective
ones cf the cavities. Zach of the contacts corprisss an
eiectrically conductive pody having a retention secticn
securable in its cavity, a lsad-recelving sescticn
extending upwardly and engageskle with a respective lezad
of the electronic package, and a suxface mount section
extending below the bottom surface and engageable with a
respective circuit trace ¢n a circui: bcard. The socket
is characterized in that the surface mount section of
each contact has a convex bottom surface with a shape
which simulates at ieast a lowsr surface portion of a
spherical solder ball, and in that the lead-receiving
section of each ccntact includes a pair of spaced apart
arms wnich are arranged to resiliently capture a
respective said lsad therebetween.

The invention will now be dascribed by way of
example with reference to the accompanying drawings
wherein:
ig. 1 is an exploded elevation view ol z socke:
according to the invention dispesed between an

ty

electronic package and a cixcuic board with which it can
be useqd;

Fig. 2 is a top plan view cf a socket according to
“he invention; _

Fig. 3 is an snlarged visw oI a portion of the
socker within dashed lines in Fig. 2;
ig. 4 is a cross-sectional view takexn along line

hj

4-4 of Fig. 3;

Pig. 5 is an isometric view of a contact accordin
to the invention waich can be used in the socket;

Figs. 6-8 are front, side, and bottom views,
respectively, of a contact accordirg to the irnvention in

one enbocdiment; am

REPLAGEMENT SHEET

20 FEB 1998

w——



IV - FPACFI% obds Rijswils

-t

431

290

-
-

FCT

2.1 -47 2002

RFPLACEMENT PAGE

Figs. 9-11 are front, side, and bottom views,

respectively, of a contact according zo the invention ZIn
an alternate embodimert.
With refersnce to Fig. 1, a socket 5 acccrding to the

invention is useful for interccnnectizng an
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6. 16321 FZT 6 CLAI MS: 1. A socket for intercOnRECLATIGMANT Si1GE

electronlc package to a circuit board, conprising: a dielectric
hou5|ng havi ng a top surface for recelving t he el ectroni c package thereon,

a bottom sur lity of cavities extending between the top and
bott om surfaémmﬂmum cts disposed in respective ones of the
cavities, s conpri si ng W%I ectrically conductive body
which is stanped and fornmed froma material strip, the body having a
retention section securable in its said cavity, a |lead,receiving section
ext endi ng upwardly and-en§a§esket WFﬂhfavré§p§§€rﬁ§°F§a6§oPntﬁeeeF€eFF§n|c
package, and a spatregsnuont tseet camcaitebdang lel ow-hbesbakeem surface and

engageable wiih g res % Lreult trag he.cir o rd the
surface nnuntgsectlg EE P 8 ga%O%Vé§ Eof§0n1sérfaéé &%ICH |§ f8Pned by
stanpi ng a porti BHXrERCEhdIAut EPrakeservpngnticacihapeonht chafkages at | east

a | over ~herecn, a bottom surface (14), and a plurakity of
cavities extending between the topr and bottom surfaces,
contacts (20} disposed ir respecti-e ones cf the

20 cavities, each of the cortacts comrrising an
electrically conductive body (22) having a2 retention
seccion (30} securable in its sald cavity, a lead-
receiving section {40) extending upwardly and engageable

with a respective lead {4; of the slectronic rackage,

-5 &and a surface mount section (50) extending kelcw the
rottom surface and engageable with a respective circuit
trace on the circuit board, characterized in that:

the surface mount section (5¢) has a convex bottom
surface (52) with a shape which mimics at least a lower

20 surface portion of a sphere, and the lead-receiving
section {40) ‘ncludes a pair of spaced apart arms (42)
arranged to resilliently czapture said raspective lead

thersbetween.

2. The socket according tc claim 1, wherein each
said body (22) includes a compliaat section (3€,62)
between the lead-receiving section and the retenticon 1

N
[8]]

section for permitting relative angular deflaction

“herebetween.
30

3, A contact (20) for use in a soccket for

interconnecting an electrcaic package to a circuit

board, the contact cowprising an electrically conductive

body (22) having a retention section (30) securable In a
35 cavity in the socket, a lead-receiving section (40
engageable with a Zead of the electronic package, ané a
surface mount secticn (50) engageable witk a circuit
””_tracg aniheacxrcuit becard, characterized in that:
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surface,pggii parof a sphere. 2. The sockgt accordlngIRs?ﬂkﬂzﬁjw”vaméln
each said lead-receiving section includes a pair of spaced apart arns
anranged to resiliently captur | ead t her ebet ween. 3. The
socket according to cI aiml1, vﬁlm“mmﬁﬂﬂleulmbody i ncl udes a conpliant
section between the | ead-receivtng sect monsang the retention section for
permtting relative angul ar defl ection therebetween. 4. The socket
according to claim 1th‘éhe=fu%i‘%c%a%z§1&i GeR@MlRCt( 58S Had iah-danadkp|mdingn on

t he convex bottonlsurfac JLher.es nLact, f.or. use -i SOCKSLe L O

i nterconnecti ngS&f tacect'radi &3 §bﬁa§e%ﬁe i SFe P56 ,'f%ggéontac o
conpri si ng: surfareelpeattriionaldfy ac@mﬁxm,v@nld)@maﬂdﬂﬁcﬁwm and
formed froma malerialy Slid)Pdditdaady @m&nw SRl R iR SeGhhen sppurabl e

in a cavity n & 56C ket recel secti,on engggeable wgth_g | ead
of the el ectronBEIpagkdgso éﬁ§1d1§ﬁfﬂéb§ £ @ iRk AdEFERR ST h a
circuit trace on the circuit board, the surface nount section having a

convex bottom surface whi h i S forned a i 0 QI the eria
Fricte et mstb B R iAo im0 T

strip into a shape whirch * Surace por STon of

“sphere. electrically conductive body is formed from strip

10 material.

5. The contact according tc claim 4, wherein tke
body has a right angle bend (58,64) betweern the
retention section and the surface mcunt section.

15
€ The contact according to claim 5, wherein the

body has a reverse bend (66) whick cooperates with the
right angle bend (64} to increase compliancy between the
retention sectior and the surface mcunt section.
20

7. The contact according to claim 3, wherein the
body includes a compliant secticn (56,62) between the
lead-receiving section and the retention secticn for
permitting relative angular flexaticn thereketween.

8. The contact according to claim 3, Zurther
cemprising a tin-lead plating on “he convex bottcm

PR

suriace.
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6. The contact according to claim5, wherein the body has a right Rdﬁé?e%
bend between the retention section and the surface nount secti o50HRR

R R A R o

}
7+f)e

contact accordin claim6, wherein the body has a reverse \ i ch
cobperates with %ET. ght angwemsm@mmmﬁémmm&ncy bet W&B¥ t he
retention s ion_and the ce munt sectlon

Cont act - aciPNATINAT. ABF AT il BBk Y r Az, coopERA TION TREATYARCT:
pai r of (spameadu@pja’awntézmmﬁwéanged to I es tmymhhumcamwoexﬁm | ead WO 97/20454
t her ebel we@ask 7719, Holxe 280211304, AeKROr di Ag(to claim 5, wherein the body

.includep a2¥dhpliant section between

he

F‘é’d&e‘?“ﬂ!’@? \’/"i"’l‘fg‘“% B¥%i on aﬁﬂ“et'f’?é (05.06.97)

retenti

bn section for
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(57) Abstract

A socket (6} for an electronic pack-
age (2) comprises a dielectric housing (10)
having contacts {20} each with a surface

(54) Title: SURFACE MOUNT SOCKET FOR AN ELECTRONIC PACKAGE AND CONTACT FOR USE THEREWITH

mount section (50) extending below a bot-
tom surface (14) of the housing for engage-
ment with a respective circuit trace on a cir-
cuit board. The surface mount section (50)
of each contact has a convex bottom sur-

face {52) with a shape which simulates at
least a Jower surface portion of a solder ball,
whercty the socket imitates the footprint of
a ball grid array package,
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10. The cont act accord| n to claim5, further conpri
on the &onvex bHulmml m“ 11. A contact for us Soeket
i nt erconnecting ckage tg a circuit bga d, the con act

conpri si ng: an electrlcally conductive body

| R‘E’L@\CEMENT WED' A

i ¢h3Q JUNaMIdd nf

Ll 2 g q»

B

formed froma material strip, the body having a reteftfon_section sekufable

In a cavi t%LAIUI the socket, a |l ead-receiving section ¢ngageable with a
of the ele oni ¢ package, and a surface nmount secti '

circuit trhdesosketfordnigiconnsictingrarnelectronisgpaciage daa cimyit voardecampsisingavi ng a

ead

' a

convex bottom sygbRi cWﬂﬁéﬁQj B mE;QJtBFgu:@éesf&ﬁHwi fhe IO padka é‘ﬁ\efg%e” al
Gt ik

strlp into a sha Sl mul at'es | east a om surface po tion of

sol der bald bottonwrfa%@né Griiurality @Fcc@w?'%ﬁ sxdending betyyaen the topaad betiom ﬁéfaseﬂy
a right angl e henthckedispssd ifespetiR \dried bf #RCdavilies, Fath bitte TYhthats RoMp

The h
over s6 by GiEtERABIY é‘vciw%&‘fq‘ia s B o el G e a%egtés %oiv
conpl i ancyhdvingvmeetemlw s&tmmsecmratmmt itsosaid dvityh @ lsad-faveivingoseatiors extendimg
14. The C Iy %ﬁ& %Bgéd&bfe%ﬁ\' Q'régp&‘tlve% 9!‘ ﬂetégctr{ﬁ@q:aﬁfa%@' ¥|’1<f'g s%ﬁﬁ&é

I ncl udes a pa|
mount section extending below the bottom surface and engageable with a respective circuit

trace on the circuit board, the surface mount section having a convex bottom surface which is
formed by stamping a portion of the material strip into a shape which mimics at least a lower
surface portion of a sphere.

2. The socket according to claim 1, wherein each said lead-receiving section includes a pair of
spaced apart arms arranged to resiliently capture said respective lead therebetween.

3. The socket according to claim 1, wherein each said body includes a compliant section
between the lead-receiving section and the retention section for permitting relative angular
deflection therebetween.

4, The socket according to claim 1, wherein each said contact has a tin-lead plating on the
convex bottom surface thereof.

5. A contact for use in a socket for interconnecting an electronic package to a circuit board,
the contact comprising:

an electrically conductive body which is stamped and formed from a material strip, the
body having a retention section securable in a cavity in the socket, a lead-receiving section
engageable with a lead of the electronic package, and a surface mount section engageable
with a circuit trace on the circuit board, the surface mount section having a convex bottom
surface which is formed by stamping a portion of the material strip into a shape which mimics
at least a lower surface portion of a sphere.

6. The contact according to claim 5, wherein the body has a right angle bend between the
retention section and the surface mount section.

7. The contact according to claim 6, wherein the body has a reverse bend which cooperates
with the right angle bend to increase compliancy between the retention section and the
surface mount section.
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spaced apart resiliently capture the | ead therebetween.
15. The cont aﬁlm m% H | aim 11, wherein the body includes a
conpl i ant sectkOnc ween st e | ead-recepvi ng section and the retention

section for permtting relative angular flexation therebetween. 16. The
contact according to claim111l, further conprising a tin-lead plating on the

convex botg, atieSddntarf Gecording to claim 5, wherein the lead-receiving section includes a pair of
spaced apart arms arranged to resiliently capture the lead therebetween.

9. The contact according to claim 5, wherein the body includes a compliant section between
the lead-receiving section and the retention section for permitting relative angular flexation
therebetween.

10. The contact according to claim 5, further comprising a tin-lead plating on the convex
bottom surface.

11. A contact for use in a socket for interconnecting an electronic package to a circuit board,
the contact comprising:

an electrically conductive body which is stamped and formed from a material strip, the
body having a retention section securable in a cavity in the socket, a lead-receiving section
engageable with a lead of the electronic package, and a surface mount section engageable
with a circuit trace on the circuit board, the surface mount section having a convex bottom
surface which is formed by stamping a portion of the material strip into a shape which
simulates at least a bottom surface portion of a solder ball.

12. The contact according to claim 11, wherein the body has a right angie bend between the
retention section and the surface mount section.

13. The contact according to claim 12, wherein the body has a reverse bend which
cooperates with the right angle bend to increase compliancy between the retention section
and the surface mount section.

14. The contact according to claim 11, wherein the lead-receiving section includes a pair of
spaced apart arms arranged to resiliently capture the lead therebetween.

15. The contact according fo claim 11, wherein the body includes a compliant section
between the lead-receiving section and the retention section for permitting relative angular
flexation therebetween. '

16. The contact according to claim 11, further comprising a tin-lead plating on the convex
bottom surface.
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