‘1 I C PACKAGE CO\INEGTG?{Fl.eI d of the Invention Thi § | nven§| o.""ge rall -
Rgl at'és to the art of electrical connectors and, “parg i:cu ﬁ'r'&? gg 5500‘4%0—4
connector for an | C package and, furtheﬁ. ‘to an ipraved $ermnal for Pﬁ VC -
connector. Background of the Invention IC packages 1y pi cal1y are squall é)

rect angul ar and have a | arge nunber of - short, stHfIy resilient

Field o e Inventio
This invention generally relates to the art of
electrical connectors and, particularly, to a connector for
an IC package and , further, to an improved terminal for an
5 IC connector.

ckgrou o ventio

IC packages typically are square or rectangular
and have a 1large number of short, stiffly resilient
terminals or leads spaced along two opposite sides or all
10 four sides of the package. The IC package typically is
mounted in a connector having a dielectric housing or
insulating body with a package-recei\iing recess defined by
at least two generally parallel opposite side walls or four
walls surrounding the recess, along with a bottom wall
1S which generally closes the recess. Terminal-receiving
| passages extend through the bottom wall along th'e inside of

at least some of the side walls. |
A commonly known IC package includes a plurality
_ of J-bend type leads. The leads are arranged in parallel
20 relation at the sides of a body of the IC package. The tip
of each lead extends in the vertical direction and is bent

inwardly in a generally U-shape.

The IC package with its J-bend type wires is
inserted into the package-receiving recess of the connector
25 housing, and the leads engage the plurality of terminals
inside the side walls of the. housing surrounding the
recess. These IC connectors often are used as test sockets
to conduct burn in tests on the IC ‘packages. The burn in
process typically requires that the assembly be exposed to
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term.nal s or- | eads spaced along two opposite sides or all foyxoe? dgs of the
package. The |1C package typically is nounted in a connector having a

di elMectric housing or insutating body wité2a package-receiving recess

defined by at |least two generally parallel opposite side walls or four

wal I's surrounding the recess, along with a bottomwall which generally

closes the recess. Term naI -recei ving passages ext end t hrough the bottom

wal | al ong t he antempexatared coft 12086 dort wer db20ahiosirsA colifival sikgden

IC package i ncl ydeRt ok Bbhtakbe is made between each terminal of the test
socket and a respe_ctive lead of the IC package, the main
probiem encountered is a phenomenon known as accelerated

5 stress relaxation. While certain designs have been
utilized to minimize this problem, the problem is more
“difficult to overcome with IC packages having the J-bend
type lead wires.

: - In addition, some IC package manufacturers prefei:

10 -to insert their IC packages into the IC c_:dnnectors .w'ith the
leads extehding downward while other manufacturers prefer
'the leads to extend upward. In view of the alternative
orientations, the manner of contacting the leads depends
upon their orientation. = Thus, while one terminal

15 configuration may be desirable if the leads extend
‘downward, a different configuration may be desirable if the
leads extend upward. This can make the design of a
desirable terminal that will perform well with packages of

. either orientation especially difficult.

20 : The present invention is directed to providing
the IC ,cqm_'nector with t_érminals having two contact points
with each lead of the IC package. The terminal design
makes efficient use of the sheet metal from which it is

- stamped and formed and also permits the terminals to be

25 gang-loaded into the terminal-receiving passages of the
connector housing. In addition, it can be used with IC
packages that are inserted with their leads extending up or
down. :

Summaxy of the Invention _

30 "~ an object, therefore, of the invention is to

- provide a new and improved IC connector for an IC package..
| Another object of the invention is to provide
such a connector for an IC package which includes a
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of J-bend type |leads. The |eads are arranged in parallelgf{epgiigp at the
sides of a body of the |IC package. The tip of each |ead extends in the
vertical direction and is bent i nwar dl y-g3R a general ly U shape. The IC
package with its J-bend type wires is inserted into the package-receiving
recess of the connector housing, and the | eads engage the plurality of
termnals inside the side walls of the housing surrounding the recess.
These. I C conndemniiﬂyentaﬂebenddtgpetdsmdsxﬂmrangedcmndparaﬂuul|ﬁbﬂ§sts

on the 1 C packygny at'felBt tWB opposite sides of an IC package body.
' Each lead includes a vertical portion and a bent portion at
each end thereof extending into the body. |

A further object of the invention is to provide
a new and improved terminal in an IC connector for an IC
package. | |

j»n

In the exemplary embodiment of the invention, the
connector includes a housing having a package-receiving
10 recess defined by generally parallel opposite side walls,
a bottom wall and a row of terminal-receivinq passages
extending through the bottom wall along the inside of each
side wall. A plurality of stamped and formed terminals are
received in the passages. Each terminal includes a contact
is section for contacting a reépéctive one of the lead wires
of the IC package, a retention section for fixing the
terminal in a respective one of the passages and a tail
section exposed exteriorly of the housing.
The invention contemplates that the contact
20 section of each terminal is generally channel-shaped to
define a paiﬁ of rigidifying side walls extending in planes
generally transverse'to the side walls of the housing, and
a central base portion joining the rigidifying side walls.
A pair of resilient cantilevered beam portions are formed
25 from the central base portion. The beam portions define a
pair of spring contacts projecting into the recess for
engaging a respective one of the lead wires of the IC
package. ' |
More particularly, in one form of one embodiment
30 of the invention; the pair of resilient cantilevered beam
portions include a first beam portion extending upwardly
and inwardiy and * terminating in a respective ~spring
contact. A second.beam'pprtion extends upwardly and then
downwardly and -ihwardly ‘and terminates in a _respective

.
eet.Has Been Replaced

\\I\\l\\ Tt \l\ W,



]

process typically requires that the assenbly be exposed (g4 3 g‘?
tenperature of 120[err]C for over 120 hours. If a single 30|ﬁ contact -
i § made between each termnal of ‘the tes_t4,$ocket and a respective | ead of
the |1 C package, the mai'n problemencountered is a phenomenon known as
accel erated stress relaxation. Wiile certain designs have been

spring contact. In a second form, the first beam portion
extends ~downwardly and then upwardly and inwardly and
terminates in a respective spring contact. In both forms,

_ the retention section of each terminal is generally

s channel-shaped to define a pair of retaining side walls
spaced from but generally parallei to the rigidifying side
walls of the contact section, and a central base portion
formed as a continuation of the central base portion of the
contact section. _

10 In an alternate embodiment of the invention, the
retention section is formed by a base portion of the
stamped and formed terminal, with a resilient portion bent
upwardly to a position spaced from the base portion to
define a box-like retention section of the terminal.

15 Other objects, features and advantages of the
_invention will be apparent from the following detailed
'description ta)ten in connection with the accompanying draw-
ings.
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utilized to mninmze this problem the problemis nore dif 5§p
over cone with | C packages having the J-bend type |ead mﬁres In a tion,
some | C package manufacturers prefer to ddgwsert their |IC packages into t he
| C connectors with the | eads extendi ng downward whil e other manufacturers
prefer the leads to extend upward. In view of the alternative
orientations, the manner of contactlng the | eads depends upon their
orientation. B sof ‘ ] ogf | guration - may be

desirable if the lead@heefegggres of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
5 the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:.
_ FIGURE 1 is an exploded perspective view,
';g partially cut-away, of an IC connector and an IC package,
the connector embedying the concepts of the invention;
FIGURE 2 is a view similar to that of Flgure 1,
with the IC package inserted into the connector;
FIGURE 3 is a vertical section taken generally
15  along line 3-3 of Figure 2;

' FIGURE 4 is a view similar to that of Figure 2;
but of an embodiment of an IC connector for accommodating
the IC package inverted in relation to its position in
relation to Figures 1-3;

20 - .~ FIGURE 5 is a vertical section taken generally
along line 5-5 of Figure 4;

_ FIGURE 6A is a perspective view of a pair of "in-
line" terminals after they have been stamped and formed but
still connected to the carrier web;

25 - FIGURE 6B is a view similar to that of Figure 6A
‘but of a pair of "off-set" terminals;
FIGURE 7 is a plan view of a stamped blank from
which one of the terminals in Figure 6A is formed;
FIGURE 8 is a fragmented, perspective view of a
30 pair of stamped and formed terminals somewhat similar to
those shown in Figure 6A, but of a different design;
" FIGURE 9 is a perspective view of a pair of
stamped and formed "in-line" terminals, according to an
alternate embodiment of the invention;

——___;_______________
This Sheet'Has Been R

(i Ilﬁil!



]

downward, a different configuration may be desirable if tpg hg?dafextend
upwar d. This can make the design of a desirable termna

pérformwell with packages of either origntation especially difficult. The
present invention is directed to providing the IC connector with terminals
havi ng two contact points with each | ead of the |IC package. The term na
desi gn nmakes efficient use of the sheet nmetal fromwhich it is stanped and

formed and also permits tf@mrmnﬁ%tﬁé@ SIBRDE419 %6 deh Ak of 'Pigure 9,
term nal - recel VI ng E)assagfzg gé 'Eoff—set“ terminals; -
FIGURE 11 is a plan view of a stamped blank from
which the in-line terminals of Figure 9 are formed;
5 ' FIGURE 12 is a plan view of a stamped blank from
which the off-set terminals of Figure 10 are formed;
FIGURE 13 is a side elevational view of the pair
of in-line terminals of Figure 9; '
FIGURE 14 is a side elevational view looking
10 toward the left-hand side of Figure 13; and
FIGURE 15 is a composite vertical section of two
different forms of connector housings utilizing the same
terminals of Figures 9-14, but illustrating different
bottom wall configurations of the housings for receiving .
15 the IC paékage in different orientations. '
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connector housing. In addition, it can be used with IC pag
inserted with their |eads extending up or down. Summary of

§7467 b

at are
nt.i on An

obj ect, therefore, of the invention is t aprovide a new and inproved 1C
connector for an | C package. Another object of the invention is to provide

such a connector for an | C package which includes a

ad Description of the Preferred Embodiments
~ Referring to the drawings in greater detail, and
first to Figures 1-3, The invention is embodied in an IC

- connector, generally designated 10, for receiving an IC

package, generally designated 12. The IC package includes
a square or rectangular body 14 having a plurality of J-
bend type 1leads, generally designated 16, arranged in
parallel rows -a_long opposite sides 18 of body 14. Each
lead wire includes a vertical portion 20 and a pair of bent

portions 22 and 24 at opposite ends of the vertical portion

and extending _towar"d body 14. Bent portion 24 extends out
of IC package 12 horizontally and curves to a vertical
orientation. Bent portion 22 is generally U-shaped so that
vertical portion 20 and bent portion 22 form a "“J"
configuration with bent portion 22 extending over a flat
side 26 of body 14 between opposite 'sides 18.
Connector 10 includes a housing, generally
designated 27, which has a packagé-rece;lvinq recess,
generally designated 28, defined by generally parallel
opposite side walls 30 and a bottom wall 32. A pair of IC
package supports 34 project upwardly from bottom wall 32,
as best seen in Figure 3. A row of terminal-receiving
passages 36 extend through bottom wall 32 along the inside
of each side wall 30. Such passages 36 are laterally
defined by webs 37 that project horizontally from each

- sidewall 30 towards the opposite sidewall. A plurality of

stamped and formed terminals, generally designated 38, are -
received in passages 36. _

: Before proceeding with a detailed description of
terminals 38, it should be noted that IC package 12 is
inserted into recess 28 of IC connector 10 in Figures 1-3,
with the J-bends of leads 16 of the package facing
upwardly. Therefore, a flat side 40 of the IC package
rests on top of IC package supports 34 as best seen in
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3 plurality of J-bend type | eads arranged in parall el mg alogg at | east
two opposite sides of an I C package body. Each |ead |ncIu 43087, EPt i cal
pértlon and a bent portion at ‘each end Ligereof 'extending into the body. A
further object of the invention is to provide a new and inproved term nal
in an I C connector for an I C package. In the exenplary embodi ment of the

i nventi on, t he

Figure 3. Now, reference is made to Figures 4 and 5
wherein It can be seen that the IC package has been turned
upside down and inserted into the IC connector. 1In this
orientation, the J-bends 22 of the lead wires of the IC
package project d'ownwardly- and flat side 26 of the IC
package now rests on top of longer IC package supports 42.
The only difference between the IC connector shown in
Figures 1-3 and that shown in Figures 4 and 5 is the length
of sﬁpports 42 versus the shorter supports 34. Otherwise
10 the connectors, including terminals 38, are identical and
the same reference numerals have been applied in Figures 4
-and 5 corresponding to the same components described above
in relation to the embodiment of Figures 1-3.
As stated above, terminals 38 are disposed in
15 passages 36 in connector housing 27. The terminals are in
' rows along opposite sides of recess 28. However, the
terminals alternate in each row to have different tail
configurations (described hereinafter) so that the talls
project from the housing in a staggered array of two rows
20 on each slde‘thereof as best seen in Figures 3 and 5.

More particulariy, referring to Figures 6A and
6B, a pair of "in-line" terminals 38A are shown in Figure
6A, and a pair of "off-set" terminals 38B are shown in
Figure 6B. In-line terminals 38A form the two extreme

25 outside rows of terminal tails as viewed in Figures 3 and
5, and off-set terminals 38B form the two innermost rows of
terminal tails as seen in those illustrations. Otherwise,

. except for the tail portions: of the terminals, the
configurations of terminals 38A and 38B are identical and

30 like reference numerals will be applied in their

' description, below. _ ' .

Specifically, each terminal 38 (38A or 38B)
includes a oontact'section, generally designated 44, for
contacting a respective one of leads 16 of IC package 12,

o
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connector includes a housing having a package-receiving regepg7dgsp ned by
general |y parallel opposite si.de walls, a bottomwall and a row of

t & mi nal - r ecei vi ng passages ext endi ng thﬂﬂugh the bottomwal | along the

i nside of each side wall. A plurality of stanped and forned term nals are
received in the passages. Each termnal includes a contact section for
contacting a respective one of  the lead wires. of the |IC package, a .
retention sectangh faor thilli ngechiéoner4Baalfam aemépadx i 98Aorandf 48k for

passages and %éﬁﬁinéﬂééﬁ’” &P S edeehtdon’ sebtibnl, "GeH8EE1L1Y designated
46, between such contact section and the tail section for
fixing the terminal in a respective one of passages 36 of
5 connector housing 27. It can be seen in Figures 6A and 6B
that tail sections 48a for in-line terminals 38a are
"straight", and tail sections 48b for terminals 38B are
bent to form an off-set portlon 50 which off-sets the tail
portions 48b 1nward1y with respect to connector housing 27.
10 Figures 6A and 6B also show that the terminals are
connected to carrier strips 52 having web portions 54 which
facilitate geng-loading the terminals into passages 36 of
connector housing 27 from the bottom thereof as indicated
by arrows "A" in Figures 3 and 5. The terminals as shown
15 on the carrier strips 52 are'spaced apart a distance eqﬁa;
' to twice the distance between the terminals in the housing.
‘Thus, the terminals 38A of the first set are gang-loaded
into every other terminal-receiving passage 36 and then the
terminals 38B of the second set are gang~-loaded into the
20 remainihg passages 36. - After'loeding, the carrier web
portions are broken away from the terminals at weakened
areas 56 between the tail portions and web portions. '
Each contact section 44 of each terminal 38 (38A
~or 38B) is generally channel-shaped to define a pair of
25 rigidifying side walls 58 extending in planes generally
trensverse to side walls 30 of connector housing 27. A
central base portion 60 of the channel-shaped contact
section joins rigidifying side walls 58 in a generally U-
shaped cross-sectional configuration. A pair of resilient
- 30 cantilevered beam portions 62 and 64 are formed from
central base portion 60 to define a pair of spring contacts
62a and 64a, respectively, which project into recess 28 of
connector housinq 27 for engag1ng respective ones of lead
wires 16 of IC package 12.

. /,,.
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The invention contenplates that the contact section of each tern1na| S
general Iy channel -shaped to define a pair of r|g|d|fy|ngsﬁﬁﬁg .
extending in planes generally transverseqt the side walls of the housi ng,
and a central base portion joining the rigidifying side walls. A pair of.
resilient cantilevered beamportions are formed fromthe central base _
portion. The beam portions define a pair of spring contacts projecting

nto the recess for engagnN@sbemideoséy Ll PRt Obaht1&0aFed! bEanCbok e onC
package. 62 forns a first beam portion extending upwardly and
inwvardly and terminat1ng in spring contact 62a as seen in
- Figures 6A and 6B. Cantilevered beam portion 64 forms a
5 second beam portion which extends upwardly and then
| downwardly and ihwardly and terminates in spring contact
64. Figures 3 and 5 show these configurations of
cantilevered beam portions 62 and 64 and how spring
contacts 62a and 64a redundantly engage leads 16 of IC
1g package 12. '
‘Referring to Figure 3, it can be seen that lower
spring contact 62a exerts a generally horizontal force on
the vertical portion 20 of J-lead 16. _The upper spring
contact 64a contacts an upwardly facing portion'of_U-shaped
15  bent portion 22 so that at least part of the force exerted
by the upper contact on the J-lead 16 is downward to hold
the IC package 12 in socket 10. In Figure 5, lower spring
- contact 62a continues to exert a horizontal force on J-lead
16 and"upper'spring contact 64a exerts a force that, at
20 least in part, is downward. However, upper spring contact
64a contacts the bent portion 24 of J-lead rather than U-
shaped portion 22. _
Reference now is made to Figure 7 in relation to
Figure 6A. A stamped blank, generally designated 66, is
25 shown in Figure 7 and from which a terminal is formed. The
portions of blank 66 from which rigidifying side walls 58
-and cantilevered beam portions 62 and 64, along with spring
contacts Gzé_and 64a, are formed have been identified by
corresponding reference numerals. It can be seen that, by

30 forming the cantilevered beam portions from central base
portion 60, a very efficient use of the stamped sheet metal
- is made.

Referring back to Figures 6A and 6B, along with
Figure 7, retention section 46 of each terminal is
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Nbre particularly, in one formof one enbodi ment of the igyeydPripthe palr

of resilient cantilevered beam portions.include a first beanlportlon
extending upwardly and inwardly and tgqpmnating in a respective

Sspring contact.

form

the first beam portion

j»n

generally channel-shaped to define a pair of retaining side

walls 68-spaced from but generally parallel to rigidifying

side walls 58 of contact section 44. A central base .
portion 70 (see Fig. 7) ]Olns side walls 68 and is formed
as a continuation of central base portion 60 of contact

section 44. An embossment 69 is formed on sidewalls 68 to

assist in retaining the terminals in housing 30. Repeating
the desire to make very efficient use of the metal from
which the terminals are stamped and formed, particular

reference is made to Figure 7 wherein it can be seen that
‘base portion 60 and cantilevered beam portions 62 and 64 of

contact section 44, base portion 70 of retaining section
46, and tail section 48a (48b) all are in a 1line
longitudinally of the etamped blank from'which the terminal
is formed.

Figure 8 shows an alternative design of a

terminal, generally designated 72, which is substantially

identical to terminals 38A and 38B, except for the
configuration or formation of the 1lower or first
cantilevered beam portions. Like numerals have been
applied ianigure 8 to identify like components described
above in relation to Figure 6A in order to simplify the
description for better underetanding thereof. A portion of

_'one of sidewalls 58 has been fragmented in Figure 8 so that

it can be seen that a first cantilevered beam portion 62°'
has been bent downwardly and then back upwardly and
inwardly to terminate in a spring contact 62a'.
Cantilevered beam portion 64 and its spring contact 64a are
formed identically to that described'above in relation to
Figures 6A-7. As with terminals 38A and 38B, cantilevered
bean portion 62' of terminal 72 is formed from the central
portion 60 of the terminal to make efficient use of the
metal from which the terminal is stamped and formed.

This Sheet Has Been Rep laced
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A second ‘beam portion extends upwardly and then downwardly
and inwardly and term nates in a respective spring contact. |In a second



extends -downwar dl y and then upwardly and inwardly and teigihgleEp N @
respective spring contact. In both fornms, the retention section of

each termnal is generally channel - shgged to define a pair of retaining
side walls spaced frombut generally parallel to the rigidifying side walls
of - the contact section, and a central base portion forned as a continuation
of the central base portion of the contact section. In an alternate

enbodi nent of the i nvent Fbgurese9r~36eshownancalternatef embodient bfsthe

portlon of théjhvention, . -particularly in the construction of the
. terminals.  More particulafly, Figure 9 shows a pair of
stamped and formed "in-line" terminals, Ggenerally
designated 74,'and Figure 10 shows a pair of "“off-set"
terminals, generally designated'76. Again, the terminals
are substantially identical'except for their tail sections.
The terminals are shown in Figures 9-14 still attached to
carrier strip'sz_énd webs 54 which facilitate gang-loading
10 the terminals into the IC connector (described
hereinafter). | _
Each of terminals 74 or 76 includes a contact
section, generally designated 78, a retention section,
generally designated BO,'aﬁd a tail section 82, all for
15 purposes described above in relation to terminals 38 (38A
or 38B).

in

Each contact section 78 includes a base portion
"84 which has a U-shaped cross-sectional configuration to
define " side wall portions 86. A first resilient
20 cantilevered beam portion 88 extends upwardly from one of
the side wall portions and inwardly to define a spring
contact 88a. A second resilient cantilevered beam portion
90 projects upwardly and then downwardly and inwardly at
90b and ends adjacent a spring contact 90a. Therefore,
25 again, each terminal 74 (or 76) defines a redundant pair of
contacts 88a and 90a for engaging a respective one of lead

wires 16 of IC package 12.
Retention section 80 of each terminal 74 or 76
has a generally box-like configuration. Each retention
30 = section includes a pair of side wail portions 92 and 94
Jjoined by a base portion 96 which is best seen in Figure
13. Tail section 82 is integral with an edge of side wall
portion 92 at a right-angle thereto. Side wall portion 94
~ has an inwardly turned lip 98 bent toward the opposite side
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stanped and forned termnal, with a resilient portion bent # &%%d#% to a
position spaced fromthe base portion to define a box-like te tTon.
section of the termnal. O her objects, _Iqﬁlures and advant ages of the
invention will be apparent fromthe follomnng detail ed descrlptlon ‘taken in
connectlon with the acconpanylng draw i ngs.

- wall portion 92 to form a substantial rigidifying
structure. As with terminals 38A and 38B, lower contact
88a prbvides a substantially horizontal contact force while
upper contact 90a provides at least some downward vertical
force to hold the IC package within the socket.

Figures 9-14 also show that the stamped blanks
(Figs. 11 and 12) and the stamped and formed blanks (Figs.

‘9, 10, 13 and 14) all have ears 100 which simply are
provided to assist in the forming process. Again, as with
10 - terminals 38A and 38B, tetminals 74 and 76 are stamped and

formed at twice the spaclng of the terminal-receiving

passages to permit gang-loading of the terminals. The

terminals are broken from carrier strip 52, webs 54 and

ears 100, as at 102, aftet the terminals are gahg-loaded

15 into terminal-receiving passages 36 of connector housing 27
 in the direction of arrows "AW in Figure 15.

Lastly, Figure 15 is a composite of two different
housing configurations in which terminals 74 and 76 are
mounted, the two housings differing only by the lengths of

20 standoffs 34 and 42 for accommodating different inserting
orientations of IC package 12. In other words, the right-
hand half of Figure 15 shows the IC package inserted with
the J-bends 22 of leads 16 facing upwardly, with the IC

. package reSting on top of shorter standoffs 34. The left-

25 hand half of Figure 15 shows the J-bends 22 of leads 16

facing downwardly, with the IC package resting on top of
longer standoffs 42. dtherwise, the components of the
connector houéing,'the terminals and the IC package are the
same on either side'of the composite depiction of Figure
30 1s.

ln

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodimehts, therefore, are to be considered
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5 Brief Description of the Drawi ngs The features of this gvggﬁ gg whi ch
are believed to be novel are set forth with particularity e-append- ed
cfainms. The invention, together wth |t€ Obj ects and the advant ages

t hereof, may be best understood hy refer %ce to the follow ng description
taken in conjunction with the acconpanyi ng drawi ngs, in which |ike
reference nunerals identify like elenents in the figures and in which:

FIGURE 1 .isjph1expbepedtsPdssPECIustrative' and not restrictive, and
the inveéntion is not to be limited to the details given
herein.

\
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partially.cut-away, of an |IC connector and an | C package, the connector
enbodyi ng .t he concepts of the invention; FIGURE 2 is a vi e 41081 FP 1o that
of Figure 1, with the IC package inserted,into the connector; FIGURE 3 is a
vertical section taken generally along |ifné 3-3 of Figure 2; FIGURE 4 is a
view simlar to that of Figure 2, but of an enbodi nent of an |C connector
for acconmmodati ng the IC package Inverted in relation to Its position in

TS g o BT

1. In an IC connector (10) for an IC package
(12) which includes a plurality of J-bend type leads (16)
arranged in parallel rows along oppbsite sides of an IC
package body (14), each lead including a vertical portion
('20) and a bent portion (22, 24) at each end thereof
extending toward the body, the connector including
a housing (27) having a package-receiving recess
(28) defined by generally parallel opposite side walls
10 - -(36), a bottom wall (32) and a row of terminal-receiving
passages (36) extending through the bottom wall and along
the inside of each side wall, and
_ a plurality. of stamped and formed terminals (38)
received in said passages, each terminal including a
p -] contact section (44) for contacting' a respective one of the
leads of the IC package, a retention section (46) for
fixing the terminal in a respective one of the passages and
a tail section (48a, 48b) exposed exteriorly of the
housing, - '
20 wherein the improvement comprises
said contact section (44) of each terminal being
generally c_hannel-shaped to define a pair of rigidifying
side walls (58) extending in planes generally transverse to
the side walls of the héusing and a central base portion
25 (60) joining the rigidifying side walls, and a pair of.
- resilient cantilevered beam portions (62, 64) formed from
said central base portion and defining a pair of spring
contacts (62a, 64a) projecting into said recess toward
respectiw)e one of the lead wires of the IC package.

I
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FIGURE 5 is a vertical section taken generally along line § g.} E gure 4;
FI GURE 6A is a perspective view of a pair of "in- line" ter ?n
t ey have been stanped and formed but stid. connected to the carrier web:

FIGURE 6B is a view sinmlar to that of Fi'gure 6A but of amm‘ ‘M“l“ﬂl\ ‘“t
termnals; FIGURE 7 is a plan view of a stanped blank fr
terminals in Figure 6A is formed, FIGURE 8 is a fragnented, ger § pectlve
view of a 2. In an IC connector as set forth in claim 1,
' - wherein—said pair of resilient cantilevered beam portions
(62, 64) includes a first beam portion (62) formed from
_ sheet metal material of said central base portion between
5 said side walls.

3. In an IC connector as set forth in claim 2,
wherein said first beam pqrtion (62) extends upwardly and
inwardly and terminates in a first spring contact (64a).

4. 1In an IC connector as set forth in claim 2,
10 wherein said pair of resilient cantilevered beam port.{ons
(62, 64) includes a second beam portion (64) extending
upwardly and then downwardly and inwardly and terminating .
in a second spring contact (64a).

5. In an IC connector as set forth in claim 1,

15 wherein said retention section (46) of each terminal is

generally channel-shaped to define a pair of retaining side

walls (68) spaced' from ‘but generally parallel to the

rigidifying side walls (58) of the contact section (44) and

a central base portion (70) joining the side walls and

- 20 formed as a continuation of the central base portion (60)
of the contact section. '

6. In an IC connector as set forth in claim 1,

- wherein said pair of resilient cantilevered beam portions

(62, 64) includes a first beam portion (62) extending

25 ' d_oﬁnwardly and then upwardly and imﬁ:rdly and terminating
in a first spring contact (62a). '
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pair of stanped and forned term nals ammmatsimlarto &f wn in
Figure 6A, but of a different design; FIGURE 9 |s a persoect| pm;ntiép——
pair of stanped and formed "in-line" teLgynals,

erood et o tne Fvention; [ R 1815 2 view o 1I||||I1 ||FIIIIIIIH1III II I

~ 7. In an IC connector as set forth in claim 6,
'wherein'saidjpair of resilient cantilevered beam portions
(62, 64) includes a second beanm portion (64) extending

upwardly and then downwardly and inwardly and terminating
in a second spring contact (64a)

8. In an Ic,connector (10) for an IC package

(12) which inclﬁdes‘ a plurality of J-bend 1leads (16)

arranged in parallel rows along opposite sides of an IC

package body (14), each lead including a vertical portion

10 - (20) and a bent portion (22) at each end thereof extending
toward the body, the connector including

a housing (27) having a package-receiving recess

(28) defined by generally parallel opposite side walls

(30), a bottom wall (32) and a row of terminal-receiving

15 . passages (36) extending along the inside of each side wall,

: ‘and - _ o '

a plurality of stamped and'formed terminals (74,

76) received in said passages, each terminal including'a'

contact section (78) for contacting a respective one of the

20 lead wires of the IC package, a retention section (80) for

| fixing the terminal in a.respective one of the passages and

a tail section (82) exposed exteriorly of the housing, said

" contact section having a pair of generally planar resilient

cantilevered beam portions (88, 90) connected by ‘a

25 generally planar contact base (84), said contact base being

' generally perpendicular to the respective planes of said

beam portions,

-~ wherein the improvement comprises |

_ _said retention section being separate from said

30 ~ contact section and being generally box-shaped and

including a pair of ‘side wall portions (92, 94) joined by

a retention base portion (96), one of the side wall
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FIGURE 11 is a plan view of a stanped bl ank from which thesi-pghi B
termnals of Figure 9 are forned; FIGURE 12.is a plan view.of a stanped

bl*ank from which the off-set termnals ei18%i gure 10 are fdrned; Fl GURE 13
is a side elevational view of the pair of in-line termnals

FIGURE 14 is a side elevational view |ooking toward the | efmummnmm,“m
Figure 13; and FIGURE 15 is a conposite vertical section of fwodiffdredt *
forms of connmﬁimwﬁgsratmw nlapathandintying in the same plane as

said contact base.

9. In an IC connector as set forth in claim 8,

wherein the other of said side wall portions has an

5 inwardly-turned 1lip (98) bent toward said one side wall
portion and spaced_ffom said retention base portion.

10. In an IC connector as set forth in claim 9,
wherein the tail section extends from an edge of one of
said side wall portions of the retention base portion.

10 11. In an IC connector as set forth in claim 10,

' wherein at least a portion ~of said tail section is
generally planaf and the plane of said tail section is
genefally perbehdicnlar to the plane of said contact base.

Tlns Sheet Has Been Reilaced :
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termnals of Figures 9-14, but illustrating different bottom wall
configurations of the housings for receiving the | C package in different
orientations. * 7 Detailed Description of the Preferred Enbodi nents --
Referring to the drawings in greater detal%s and flrst to Figures 1-3, The
i nvention is enbodied in an IC _

ABSTRACT OF THE DISCLOSURE
1C PACKAGE CONNECTOR
An IC connector (10) receives an IC package (12)
‘which includes a plurality of J-bend type leads (16)
[ arranged in parallel rows along opposite sides of an IC
package body (14). The connector includes a housing (27)
having package-receiving recess (28) and a pair of rows of
terminal-receiving passages (36). A plurality of stamped
and formed terminals (38) are received in the pagsages.
10 Each terminal includes a contact section (44) for
contacti.ng a respective one of the leads of the IC package,
—~ a retention section (46) for rixing the terminal in a
respective one of the passages and a tall section (48a,
48b) axposed exteriorly. of the housing. The contact
15 section of each terminal is gamrally channcl:shaped €3
define a pair of rigidifying side walls (58) extending in
planes generally transverse to the side walls of the
hdusi.pg and a central base portion (60) Jjoining the
riqidifying the side walls. ‘A pair of resilient
20 cantilevered beam portions (62, 64) are formed from the
central base portion of the contact section and define a
pair of sprlng contacts (62a, 64a) projecting into the
recess for engaging a respectiva' one of the lsads of the IC
package.
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connéptor} general ly designated 10, for receiving an | C package, generally
: e TheotC .

desi — yackage i ncludes a square or rectangul ar body 14
havi ngy j | -. bend type | eads, generally designated 16,
arran%thﬂth@hé S &ggms al ong opposite sides 18 of body 14. Each |ead
wWre ia m*ﬂnﬂ Elllc-al' portion 20 ang gqgir of bent portions 22 and 24
at opp he vertical porti h 5 ext endi ng ward body 14.
Bent portion 24 extends out of |C packaggl@2 horizontally\and curves to a
vertic

ical orientation. _ Bent portion 22 /s generally U shaged so that
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vertical® portion 20 and bent portion 22 forma "J" confrgurati%n W th
bent portion 22 extending over.a flat side 26 of body 14 between opposite
si'des 18. Connector 10 includes a housing, generally designated 27,
whi ch has a package-receiving recess, generally designated 28, defined by
general ly parallel opposite side walls 30({gnd(y bottomwall 32. A pair of

| C package supports 34 project upwardly frombottomwall 32, as best seen
in Figure 3. A row of ternlnal-rece|V|ng passages 36 extend through bottom
wal I. 32 al ong the inside

o 30 38
s
e 37 -‘-.'.‘. 64 '
T . ;:;. | 64a .
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‘ -16 64 30
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of each side wall 30. Such passages 36 are laterally defined by webs 37
that project horizontally fromeach sidewall 30 towards the opposite
si'dewal | . A plurality of stanped and formed terninals, generally
designated 38, are received in passages 36. Before proceeding with a
detail ed description of terminals 38, it{3kp0Q)d be noted that |IC package 12
Is inserted into recess 28 of IC connector 10 in Figures 1-3, with the
J-bends of leads 16 of the package facing upwardly. Therefore, a flat
side 40 of the |IC package

FIG.4
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rests on top of |IC package supports 34 as best seen in 8 Figure 3.
Now, reference is made to Figures 4 and 5 wherein it can be seen that the
| C package has been turned upside down and inserted into the I C connector.
In this orientation, the J-bends 22 of the lead wires of the 1C package
proj ect downwardly and flat si de Zg.,of { - I@)

: 38

10

30 64 22, 5 _
o 22‘ e I|26 _ 3064
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package now rests on top of longer IC package supports 42 The only

di fference between the |1 C connector shown in Figures 1-3 and that shown in
Figures 4 and 5 is the length of supports 42 versus the shorter supports
34. O herw se the connectors, including he ﬁ)nal s 38, are identical and
the sane reference nunerals have been apb A in Figures 4 and 5 :
corresponding to the sane conponents described above i N384 2 888 the
enbodi ment of Figures 1-3. As stated above, termnal 38 3 di sposed in
passages 36 in connector housing 27. The termnals e g

FIG. 6/-\
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rows al ong opposite sides of recess 28. However, the termnals alternate
in ,each row to have different tail configurations (described hereinafter)
so that the tails project. fromthe housing in a staggered array of two rows
on each side thereof as best seen in Figures 3 and 5. Mre particularly,
referri ng to Figures 6A and-: 6B a palr of {6r{Qi)ne" term nals 38A are shown
in Figure 6A, and-a pair of "off-set" termnals 38B are shown in iT@re'GB.
In-line termnals 38A formthe two extreme outside rows of term'/r_}a;l tails

as viewed in Figures 3.and : _ 72
64a | / 60

| 64
GiON‘ » /44’
| 640 — l 64q
-64 44— | 1 624"
60 62d it (62
_,',620
| | {-58
58 |
1—-—#"62
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5, and off-set termnals 38B formthe two innernost rows of termnal tails
as seen in those illustrations., Oherw se, except for the tail

portions of the termnals, the configurations of terminals 38A and 38B .
are identical and Iike reference nunerals .f/vl b be applied in their
description, below Specifically, each ter‘n’ ﬁA §8 (38A or 38B) includes
a contact section, generally designated 44, for contacting a respective one
of leads 16 of IC package 12,

_This Sheet Has Been Reﬂlaced :
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9 and a tail section 48a for termnal 38A and 48b for term nal -38B, and a
retention section, generally designated 46, between such contact section
and the tail section for fixing the termnal in a respective one of ’
passages 36 of connector housing 27. It can be seen in Figures 6A and 6B .
that tail sections 48a for in-line ternintBsi@dA are "straightpq and ta;d

sections 48b for terWs 38B are
s | 1 90a
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~_ 90
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~x

bent to forman off-set portion 50 which off-sets the tail portions 48b
inwardly with respect to connector housing 27. Figures 6A and 6B also
show that the terminals are connected to carrier strips 52 having web :
portions 54 which facilitate gang-| oadi ng cﬁ @eirm nals into passages 36 of .
connector housing 27 fromthe bottomtheré 5 i ndi cated by arrows "A" in
Figures 3 and 5. The termnals as shown on the carrier strips 52 are
spaced apart a distance equal to tw ce the distance bet n the termnals
in the housing. Thus, _the term ags 38A of the first f't re gang T4aded

90b 5f90b
' 90a
90a
- 88a
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U | ) 78
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into every other terninal-receiving passage 36 and then the termnals 38B "
of the second set are gang-loaded into the renmining passages 36. After
Foading, the carrier web portions are broken away fromthe termnals at
weakened areas 56 between the tail porgt,i and web portions. Each contact
section 44 of each term.nal 38 (38A° 04‘§gBﬁD i’s general 'y channel -shaped to
~define a pair of rigidifying side walls 58 extendi-ng in planes generally
transverse to side walls 30 of connector housing 27. A central base
portion 60 of the channel -shaped cont act - '
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a

configuration. A pair of,

_.sé’ctlon joins rigiditying'side walls 58 in a general ly U shaped
crpss secti.onal
,portlons 62 and 64 are fornmed from central

resilient cant

%oolufo 4

il evered beam

base portion 60 to-define

diget
of spring contacts 62a and 64a, respectively, which preohgds thcntf@?‘é%'ggnpgi L

of connect or
package 12.

hou5|ng 27 for engagi ng res

ctive ones of

Iead wres 16 of

SPECIFICATION oate. ro WU\\{ qb

'_'o t Vi

This invention generally relates to the art of

| electrical connectors and, particularly, to a connector for

' walls surrounding the recess,

four sides of the package.

- recess.

- an Ic package and, further, to an improved terminal for an

Ic connector.

o “... .‘ -

. IC packages typically are square or rectangular
and have a large number of short, stiffly resilient
terminals or leads spaced along two opposite sides or all
The IC package typically is.
mounted in a connector having a dielectric housing or .
insulating body with a package-receiving recess defined by
at least twotggnerally parallel opposite side walls or four :
along with a bottom wall

which generally closes the recess. 'l'erminal-receiving.

_passages extend through the bottom wall along the inside of - §

at least some of the side walls. o _
' A commonly known IC package includes a plurality
of J-bend type leads. The leads are arranged in parallel
relation at the 'sides of a body of the IC package. The tip
of each lead extends in the vertical direction -and is bent
inwardly in a generally U-shape.
The IC package with its J-bend type wires is .
inserted into the package-receiving recess of the connector .
housing, and the leads engage the plurality of terminals' "
inside the side walls of the housing surrounding the
_These Ic connectors often are: used as test sockets
to conduct burn in tests on ‘the Ic packages. 'I'he burn in-

_ process typically requires that the assembly be exposed to

REPLA(IH%ENT‘SHEETS- SG
ﬂ Description : paged . J to paged !‘;
}ﬁ Claim(s) paged 5 to paged /! o

Drawing(s) paged [ 2to paged . o

Abstract K paged ..... to paoed

DATE OF RECEIPT ....’..”j?.'/. .......



10 1n essence, resilient cantil evered beam portion 62 Th'%ﬂ%ﬁ‘%’ﬂﬁ#@m%‘ééhﬁﬂt

port ion extending upwardly and inwardly and termnating in spri ng.cont act .
62a as seen in Figures 6A and 6B. " Cantilevered beam %EL ofo 6 REr e a .
second beam portion which extends upwardly and en downwar dl'y and

inwardly and termnates in spring cont act2 64. © Figures -3 and 5 show - . -~

et com ho e ng "Bl R L NRY o et gl

o _ point of -contact is made between each terminal of the test o

| socket and a respective 1ead of the Ic package, the main N
problem encountered is a phenomenon known as accelerated .
stress relaxation. " While certain designs have been -
_utilized to minimize this problem, the problem is more
_difficult to overcome with IC packages having the J-bend |
type lead wires. . _

- In addition, some IC package manufacturers prefer
to insert their IC packages into the IC connectors with the |
.leads extending downward while other manufacturers prefer

 the leads to extend upward.- In view of the alternative
orientations, the manner of contacting the leads depends
upon their orientation. Thus, while one terminal |
configuration may be desirable if the leads extend,
downward, a different configuration may be desirable if the
leads extend upward. This can ‘make the design of a
desirable terminal that will perform well with packages of
either orientation especially difficult. o o

_ ‘The present invention is directed to providing '
the IC connector with terminals having two contact points

'with each lead of the IC package. - The terminal design -
makes efficient use of the sheet metal from which it is
stamped and formed and also permits the terminals to be

_-.gang-loaded into the terminal-receiving passages of the 3
'connector housing. In addition, it can ‘be used with Ic_'_
packages that are inserted with their leads extending up or
down. - ' B

- An object, therefore, of the invention is to

' provide a new and improved b (o] connector for an Ic package.
- Another obj ect of the invention is to proVide _

such a connector for an IC package which includes a .' '



‘package 12. Referring to Figure 3, it can be seen t hafthig is/te r&pl’ab@ﬁeﬁpﬁ'ﬁ@éit
62a exerts a generally horizontal. force on-the vertical portion 20 of _
J-lead 16: The upper spring contact 64a contacts -an vvardli\qf ac .

- portion of U shaped bent portion 22 so that at |east 1%3 k¥ #(&)rce _
exerted by the upper contact- on the J-I 16 is downward to hold the 1C
package 12 in socket 10.-_ |n Fiqure 5, 1 ower spring contact 62a continues

to exert a h@YURARLEY(efcd-bend tape 1}eads agranged: iiny paralkel cxaws
.'exerts a for gadiptatelleast two opposite sides of an IC package body.'

Each lead includes a vertical portion and a bent portion at |
_ each end thereof extending into ‘the body. .
" A further object of the invention is to prov1de o
a new and improved terminal in an IC connector for an IC
} '-package. _ ' ' :
: In the exemplary embodiment of the invention ' the
connector includes a ‘housing having a package~-receiving L
. recess defined by generally parallel opposite side walls,
a bottom wall and a row of terminal—receiving passages
extending through the bottom wall along the inside of each
side wall. A pluralit_y_.of stamped and formed terminals are
'--received in the passages. ‘Each terminal includes a contact
- section for contacting a respective one of the lead wires. _
"of the Ic package,' a retention section for fixing the '
' terminal in a respective one of the passages and a tail
section exposed exteriorly of the housing. : . _
| " The invention contemplates that the contact
'section of each terminal ‘is generally channel-shaped to
define a pair of rigidifying side walls' extending in planes
generally transverse to the side walls of the housing, ‘and
'a central base portion joining the rigidifying side walls.
A pair of resilient cantilevered beam portions are formed '
from the central hase portion. The beam portions define a-
pair of spring contacts projecting into the recess for
) engaging a respective .one of the lead wires of the IC
- package. . - ' a
_ ' - More particularly, in one form ot one emhodiment
: of the invention, the pair of resilient cantilevered beam'.
portions include a first beam portion extending upwardly -
- and inwardly and terminating in a respective spring _: '
contact. A second heam portion extends upvardly and then
: downwardly and inwardly and terminates in a respective



| east inm part, is downward. However, upper sprin 0 tm t Qée?ﬁgmm t _
'bent portPon 24 of J-lead rather than U shaped p%ﬁﬁi% gfe erence now

1y
is made to Figure 7 inrelation to Figu A.stanped bl ank, genera
:de5|gnated 66, is shown in Flgure T anthLonlmhlcqyﬂeiekm1ﬁék{t $orned
The portions of blank 66 from which rigidifying side malls 58 and

cts 62a
Con Louct of nePELRG. bitack, it of aGLanE Yig, SPha %1ERE Bees Pk e
It can be Seenertgndsbydownwardly and then upwardly and inwardly and
terminates in a respective spring contact. In both - forms,
_the' retention section of each terminal is generally -
' channel-shaped to define a pair of" retaining side walls
. spaced from but generaliy parallel to the rigidifying side"
"walls of the contact section, and a central base portion
- formed as a continuation of the central base portion of the'
- contact section. ' ' N
; S In an alternate embodiment ot the invention, the
retention section is formed by a base portion of the
1stamped and ‘formed terminal, with a ‘resilient portion bent_
" upwardly to a position spaced from the base portion to
'.1define a box-like retention section of the terminal..'
- other objects, features and advantages of the
.invention will be apparent from the following detailed
description.taken in connection with the accompanying draw- .
ings. : ' '



formng the cantil evered beam portions fromcentral e o
efficient use of the stanped sheet nmetal is made. ?gﬁ |Fﬁ8étré@gc€rﬂ gures
6A and 6B, along with Figure." 7, retention sectlon 46 of each term nal
is 11 generaIIy channel shaped to defupe a palr obaugtdbnMM@ %bde

! . _ : L |
: - = The features of this invention which are believed
to be novel are set forth with particularity in the append- _
ed claims.' The invention, together with its objects and
:_the advantages thereof, may be best understood by reference ;
to the following description taken in conjunction with the o
accompanying drawings, in which 1like reference numerals'
identify like elements in the figures and in which._
"FIGURE 1 is an exploded perspective view,
_ partially cut-away, of an IC connector and an’ IC package,'
the connector embodying the. concepts of the invention;
FIGURE 2 is a view similar to that of Figure 1,
with the IC package inserted into the connector; :
K FIGURE 3 is a vertical section taken generally'
along line 3-3 of Figure 2; - ' : |
C FIGURE 4 is a. view similar to’ that of Figure 2,
but of an emhodiment of an IC connector for accommodating
‘the Ic package inverted in relation to its position in_
"relation to Figures 1-3, - _
' FIGURE 5 is a vertical section taken generally
along 1ine 5-5 of Figure 4; o S .
FIGﬁRE 6A is a- perspective view of a pair of "in-
line" terminals after they'have been stamped and formed but._
' still connected to the carrier web;
FIGURE 6B is a view similar to that of Figure 6A
but of a pair of noff-set" terminals, _
| | FIGURE 7 is a plan view of a stamped blank from
: 'vhich one of the terminals in Figure 6A is formed, - N
' FIGURE 8 is a fragmented, perspective view of a
pair of stamped and formed terminals somewhat similar to
those shown in Figure 6A, but of a different design;
' " FIGURE 9 is a perspective view of a pair of
stamped and formed "in-line" terminals, according to an
" alternate embodiment of the invention, ' ' ' '



wal | s 68-spaced frombut generally parallel to rigidi fyq'ghbs %Tﬁdeplaeéﬂng thgeft
cont act section 44, A central base portion 70 (see Fig. 7) joins S|3 RS
‘walls 68 and is formed as. a continuation of central Dagg I Qr%ggp% 0 of
contact section 44. An. enbossment 69 isgformed on sidewal |'s assi st
in retaining the termnals in housing.30. Repeating the desire to nmake very .

efficient use of the netpigﬁngniwhighat;gbﬁegiﬁffgf £6 Stk engde?ﬂgfLo§ned

particul ar referenc e to ure n I't. can e seen base

portlon 60 anc!’“é'arﬂ 13 %an‘? T’??B"st%Em alsa of o
: FIGURE 11 is a plan view of a stamped blank from__'

which the in-line terminals of Figure 9 are formed,
' FIGURE 12 is a’ plan view of a stamped blank from
-'which the off-set terminals of Figure 10 are formed, '
FIGURE 13 is a side elevational view of the pair'
of in-line terminals of Figure 9; ' : :
_ FIGURE 14 is a side elevational view looking
toward the 1eft-hand side of Figure 13, and , ER
' FIGURE 15 is a composite vertical section of. two

different forms of connector housings utilizing the same R

 terminals of' Figures 9-14, but illustrating different
bottom wall configurations of the housings ‘for receiving-
"the IC paokage in different orientations. '



cont act section 44, base portlon 70 of retaining sec‘[hlsusttﬁr pﬁ&mefnﬁ
sect.ion . 48a (48b) all are .in a line |ongi tudl nal | y of t he st am%tf%ﬂt

Bl ank from which the termnal is formed. Figure %H m M)er native
~design of a terninal, generally desi gnat ed 72, whi Hafi al | y .
. identical to :term naI 'S 38A and 38B,__except for the configuration
.or formation_ qof. . '
Li ke nuneral s *frageetsetr E—Yn-E . Son

.described - Referring to. the drawings in greater detail and

"first to 'Figures 1-3, The invention is embodied in an IC
connector, generally designated 10, for receiving an IC
'_ package, generally designated 12. 'rhe IC. package J.ncludes_
-a square or rectangular body 14 having a plurality of J=-
 bend type leads, generally designated 16, arranged in
| 'parallel rows along opposite sides 18 of body 14. Each
~ lead wire includes a vertical portion 20 and a pair of bentﬁ o
portions 22 and 24 at opposite ends of the vertical portion |
_and extending toward body 14. Bent portion 24 extends out
of IC package 12 horizontally and curves to a vertical
orientation. Bent portion 22 is generally U-shaped so that
- vertical portion 20  and bent portion 22 form a wJIv
- configuration with bent: portion 22 extending over a flat
. side 26 of body 14 between opposite sides 18. _
o Connector 10 includes a housing, generally
- _designated 27, which has a package—receiving recess,
generally designated 28, detined by generally parallel
 opposite side walls 30 and a bottom wall 32. A pair of IC
-package supports 34 project upwardly from bottom wall 32, |
.as best seen in Figure 3. A row of terminal-receiving R
passages 36 extend through bottom wall 32 along the inside
of each side wall 30._ Such - passages 36 are laterally :
defined by webs 37 that project horizontally from each
" sidewall 30 towards the opposite sidewall. A plurality of
. stamped and formed terminals, generally designated 38, are
recsived in passages 36. _' ' : i}
- Before proceeding with a detailed description ‘of
terminals g, it should be noted that IC package 12 is
| inserted into recess 28 of Ic connector 10 in Figures 1-3._
with the J’-hends ‘of leads 16 of the package facing
. upwardly. ‘rherefore, a flat side 40 of the Ic package_
rests on top ot Ic package supports 34 as best seen in. :




- descri bed abo

“above in rel ati'on to Fi gure 6A in order to sinplify thg.des ptlon for

better understanding thereof.-A portion of one of side ?I'% GMSheét
- fragmented in Figure 8 so that it can be seen that a first antl levered -
beam portion 62' has been bent downwar gly ~and then Daa@;k y (,and

inwardly to -terminate. in a spring “contact 62a'. Cantllever d beam

‘portion 64 and,its spring gontact 64a are forned.identic to-that
géygpﬁ'er atlo d of ) ﬁegq?ﬁ'%‘%ﬁ’i‘ nade,; f s 4383nd P

"38B, " cantil evwhedelioammmaln @:e @denpfthaty mneal:c?@acsdqu Mg bewn ttiurned

central 'upside down. and inserted into the IC connector. In this' -
orientation, the J-bends 22 .of the lead wires of the IC

| '_-package project downwardly and flat side 26 of the 1C
package now rests on top of 1onger Ic package supports 42.
The only difference between the IC connector shown in
Figures 1-3 and that shown in Pigures 4 and 5 is the length__ '
of supports 42 versus the shorter supports 34. Otherwise

3 the connectors, including terminals 38, are identical and
the same reference numerals have been applied in Figures 4

_ and 5 corresponding to the same components described above

~ in relation to the embodiment of Figures 1-3.

' ' As state_d above, terminals 38 are disposed in'..
- passages 56 in connector housing 27. The terminals are in
' rows along opposite sides of recess 28. However, the'
terminals alternate in each row to have ‘different tail

_ configurations (described hereinatter) so that the tails
proj ect. from the housing in a staggered array of two- ‘rows
.on each side ‘thereof as best seen in Figures 3 and 5, _

" More particularly, referring to Figures 6A and
6B, a pair of "in-line" terminals 38A are shown in Figure'

- 6A, and a pair of "off-set" terminals 388 are shown in
Figure 6B. In-line terminals 38A form the two extreme |
outside rows of terminal tails as viewed in Figures 3 and
- 5, and off-set terminals 38B form the two innermost rows of
terminal tails as seen in those i11ustrations. otherwise, _
except for the tail portions of the terminals, the
configurations of terminals 38A and 38B are identical and
like reference numerals wi_ll be '__applied _ in their.
description, ‘below. - S "

_ Specifically, each terminal 38 (3BA or 383)

| includes a contact section, generally designated 44, for -

contacting a respective one of leads 16 of IC package 12,



portion 60 of .the tern1na| to make efficient use of thghﬁﬁﬁéhefd é
ﬂ? sheet

the terminal is stanped and fadrned. Fi gures.9-15 show an alternat
enbodi-ment of the invention, particularly in .the: @y‘@tr Chi the
terminal s. Nbr e particul arly, Figure 9 shows a pair of stan’h’g&?&a d

f or med "insli ne term' nal s, general Ig_de5|gnated 74, and Figure 10.

.shovvs a palr Yng Ofaf - 2841 section .48a for terminal 38A and 48b for

terminal~383 , and a retention section, generally designated

46, between such contact section ‘and the tail section for
fixing the terminal in a respec*'ive one of passages 36 of
connector housing 27. It can be seen in Figures 6A and 6B
that tail sections 48a  for in-line terminals 38A are
"straight" - and tail sections 48b- for terminals 38B are

. bent to form an off-set portion 50 which off-sets the tail
portions 48b inwardly with respect to connector housing 27.
Figures 6A and 6B also show that the terminals are
connected to carrier strips 52 having web portions 54 which |

: facilitate gang-loading the terminals into passages 36 of
connector housing 27 from the bottom ‘thereof as indicated

_ by arrows “A" in Figures 3 and 5. . The terminals_ as shown

| on the carrier strips 52 are spaced apart a distance 'egual

' to twice the distance between the ‘terminals in the housing.

o 'rhus, the terminals 38A of the first set are gang-loaded .

. into every other terminal-receiving passage 36 and then the
'terminals 38B of the second set are gang-loaded into the

_ -remaining passages 36. - After loading, the carrier web
portions are broken away from the terminals at weakened.
areas 56 between the tail portions and web portions.

'Each contact section 44 of each terminal 38 (38A
or 383) is generally channel-shaped to ‘define a pair of
rigidifying side walls 58 extending in planes generally
transverse to side walls 30 of connector housing 27. A
central base portion .60 of the channel-shaped contact
section joins r_igidifying side walls 58 in a generally U-
shaped cros's-section'al configuration. . A pair of resilient’

' cantilevered beam portions 62 and '64 are formed  from

- central base. portion 60 to define a pair of spring contacts
62a and 64a, respectively, which project into recess 28 of
connector housing 27 for engaging respective ones of lead |
wires 16 of Ic package 12. ' '



terhina{s general |y designated 76." Again, the termnals are substantially
identical except for their tail sections. The termnnal ts]r are émown I N ent sheet

Figures 9-14 still attached to carrier strip 52 and we s B
facilitate gang-|oading the terminals 1ginto the IC connect or

(descrlbed hereinafter). Each of termindls 74 or 76 inqhgt ges ﬁﬂpya?6
section, - generally: desi gnated. 78, .a retention section; general

de3|gnated 80, and a talInsessenceBZreSilfentrnunx&&ewekﬁ@rbbgﬂ gggfgohn'
relation to t%ﬁ” rf%r%§8a(3§'irst beam portion extending upwardly and -
' o 1nwardly and terminating in spring contact 62a as seen in;'“'
Figures 6A and 6B. Cantilevered beam portion 64 forms a .
'second bean ‘portion which extends. upwardly and then
downwardly and inwardly and - terminates in spring contact_
64. Figures 3 and 5 show _these configurations of
-cantilevered beam portions 62 . and. 64 and how spring :
contacts 62a and 64a redundantly engage leads 16 of Ic'
_package 12, : Lo . '
' Referring to Figure 3 it can be seen that lower”"
3spring contact 62a exerts a generally horizontal force on
the vertical ‘portion 20 of J-lead 16. The upper spring
contact 64a contacts an upwardly facing portion of U-shaped
" -bent portion 22 so that at least part of the force exerted |
by the upper contact on the J-lead 16 is downwarad to hold
- the IC package 12 in socket 10. In Figure 5, lower spring
_contact 62a continues to exert a.horizontal force on J-lead
' 16 and upper spring contact 64a exerts a force that,_at_
‘least in part, is downward. ‘However, upper spring contact
- 64a contacts’ the bent portion 24 of J-lead rather than U-
shaped portion 22. o .
' ‘Reference now is made to Figure 7 in relation to
'-Figure 6A. A stamped blank, generally designated 66, is
shown in Figure 7 and from which a terminal is formed. The
- portions of blank 66 from which rigidifying side walls 58
. and. cantilevered beam.portions 62 and 64, along with spring E
:contacts 62a and 64a, are formed have been identified by.
corresponding reference numerals.' It can be seen that, by
forming the cantilevered beam portions from central base
portion 60, a very. efficient use of the stamped sheet metal
is made. S g
Referring back to Figures GA and 68, along with
Figure 7, retention_ section 46 of - each terminal is



or 38B)' Each contact section 78 includes a base porti oThi84s W fdp gggméhg

h
U- shaped cross- sectional configuration to define side: mall ‘portions g eei
A first resilient cantilevered beam portion 88 extenqﬁ d@¥ﬂyga%|one
of the side wall portlons and inwardly t opdefine a spri a

second resilient cantileévered bean1port|0ﬂ“90 proj ects upmardly and then

downwar di y ancﬁamﬁ aaa&%}agg gaﬂs gdagffﬁ%eagp}q;fegqng %iﬁ&n?oglide.

Therefore, agdlin, each termn
: ' wai 1s 68~spaced from but generally parallel to’ rigidifying

side walls 58 of contact section 44. A central base
portion 70 (see Fig. 7) JOlns side walls 68 and is formed
as a continuation of central base portion 60 of contact-
_section_44.- An embossment 69 is formed on sidewalls_ss to
~assist in retaining the terminals in'housing"3o. Repeating
the desire to make very ‘efficient use of the ‘metal’ from
which the terminals are stamped and formed, particular _
reference is made to Figure 7 wherein it can be seen that
base portion 60 and cantilevered beam portions 62 and 64 of
o _ contact section 44, base portion 70 of retaining section
o o 46, and’ tail section 48a (48b) all are in a line
- | longitudinally of the stamped blank from'which the terminal
is formed. : : _
_ Figure 8 shows an alternative design of .a
'terminal, generally designated 72, which is substantially
- identical to terminals 38A- and 383,' except_ for the
configuration or formation of the lower or first
 cantilevered beam portions. Like numerals have been
._applied in_rigure 8 to identify like:components_described _
above'in'relation'to'Figure 6A in order to simplify the
_description for better underetanding'thereof. A;portion of -
one of sidewalls 58 has been fragmented in Figure 8 so that
it can be. seen that a first cantilevered beam portion 62'
has been hent downwardly and then back upwardly and
,inwardly ‘to terminate in a spring contact 62a’'.
_Cantilevered beam portion 64 and its spring contact 64a are
formed identically to that described above in relation to
Figures 6597. As with terminals 38A and 38B, cantilevered
beam portion 62' of terminal 72 is formed from the central
portion 60 of the terminal to make efficient use of the
metal from which the. terminal is. stamped and formed.



contacts 88a and 90a for- engagi ng a respectlve one of |J&«snme e{\ eet
package 12. Retention section 80-of each termnal 74 or 76 has a genera

box-1ike configuration. . ‘Each retention section includ _ si de
wal | portions 92 and 94 j oi ned by a base portlon 96 whi c _'sﬂggg*géﬁbn in
Fi'gure 13. Tail section 82 is integral h an edge of "sidewal | portion 92 -

at-aright-angle theretopsgskds ¥215 BROL'ER 1clFRatl LRBBATnEnt 63 the' P

98 bent toward the opposi _
_ ‘invention, particularly in the construction .of the

terminals. More particularly, Figure 9 shows a pair of o
' stamped and formed . “in—line" terminals, generally
designated'74, and Figure 10 shows a pair of "off-set“-5

- terminals, generally designated 76. Again, ‘the terminals'

. are substantially identical except for their tail sections.

*--The terminals are shown in Figures 9-14 still attached to
' carrier strip 52 and webs 54 which facilitate gang-loading'

 the ‘terminals  into the IC connector (described
'_hereinafter). | . . _ _

_ -+ Each of terminals 74 or 76 includes a contact
_s’ection, generally designated 78, a retention section, '_
”generally designated 80, and a tail section 82, all for ..

- purposes described above in relation to terminals 38 (38a .

' or 38B). o _ : i .

' _ Each contact section 78 includes a base portion,'

. 84 which has a Ubshaped cross-sectional configuration to

'define - side wall portions 86._ A first resilient

' cantilevered beam portion 88 extends upwardly from one of_jg
the side wall portions and inwardly to define a spring
contact 8gsa. A second resilient cantilevered beam portion
90 projects upwardly and then downwardly and inwardly at
90b and ends adjacent a spring contact 90a. Therefore,
again, each terminal 74 (or 76) defines a redundant pair of
_contacts 88a and 90a for engaging a respective one of 1ead
wires 16 of IC package 12. _ ' |

o ' Retention section 80 of each terminal 74 or 76
“has a ‘generally box=1ike contiguration. Each retention

'section includes a pair of side wall portions 92 and 94
joined by a base portion 96 which is best seen in Figure

13, Tail section 82 is integral with an edge of side wall
-portion 92 at a right-angle thereto._ Side wall portion 94
- has an inwardly turned 1lip 98 bent toward the cpposite side -



: ment sheet
13 wall portion 92 to form a substantial rigi d??'ﬁl'ﬁéh%{ep!%‘fe o Xs
w-th term nals 38A and 38B, .I'ower contact 88a provides a s bst anti-al I y

hori zontal contact force while upper contact 90a provDgrs WQF .
downward vertical force to hold the I C pagkage within the sock | gures - «
-9-14 al so show that the stanped bl anks @E{gs 11 and 12) and the starrped

“and forrred bl a%sn( F';gértion 92 to form a substantial rigidifying

| - _structure. As with terminals 38A and 38B, lower contact

' 88a provides a substantially horizontal contact: force ‘while

. upper contact 90a provides at least some downward vertical

' force to hold the IC package within the socket.

| _ Figures 9-14 also show that the stamped b].anks

' (Figs. 11 and 12) and the stamped and formed blanks (Figs.-

| 9, 10, 13 and -14) all have ears 100 which simply are
provided to assist in the forming process. ‘Again, as with -
terminals 38A and 38B, terminals 74 and 76 are stamped and .
formed at twice the spacing of the terminal-receiving
passages to permit gang-loading . of. the terminals._ The
'terminals are broken from carrier strip 52, webs 54 and
ears 100, as at 102, after the terminals are- gang-loaded N
“into terminal-receiving passages 36 of connector housing 27
'in the direction of arrows "A" in Figure 15. _
| . Lastly, Figure 15 is a composite of two different'
housing configurations in which terminals 74 and 76 are
mounted the two housings differing only by the lengths of
standoffs 34 and 42 for accommodating different inserting

- -orientations of IC package 12. In other words, the right-'
'hand half of Figure 15 shows the IC package inserted with
the J-bends 22 of leads 16 facing upwardly, with the IC

| package resting on top of shorter standoffs 34. 'I'he_' left-
hand half of Figure 15 shows the J-bends 22 of leads 16
facing' downwardly, with the IC package resting on top of

E "longer standoffs 42. Otherwise, the components of the

_ _connector housing, the terminals and the IC package are the

_ -same on either side of the composite depiction of Figure

. 1s. _ _
_ It will be understood that the invention may be

embodied in other specific forms without departing from the

o spirit or central characteristics thereof. ‘The present
examples and embodiments, therefore, are to be considered



9, 10, 13 and 14) all have ears 100 which sinply are pr'ﬂus(hemet@ h"%%l}lspiet
the formng process.. Again, as with terninals 38A and 38B, terninals @

and .76 are stanped and forned at tmnce the spaci ng of 't J Mgﬁéqb o
term nal -receiving passages to permt gang-|oading of t ﬂl The
‘terminals are ‘broken fromcarrier strip. webs 54 and ears 100, as at

102, after-the terminals are gang-| oaded |nto ter.m nal -recei vi ng passages
36 of connectbn addsirrRspecta ame idilusdmadiver and onet- restrirtives mnd

'.Lastly, Fi gur gpé> :l'vae"hmoibt Gt éd"obd' flfiﬁ'i‘?.&ii to ‘the details given :
herein. : : - - '



This is {he
housi ng configurations in which terninals 74 and 76 are nount ergp'atcﬁ@e%heet
housi ngs differing only by the lengths of. standoffs 3 g 2 uf

accomodat i ng different inserting orientati-ons of ICp MW PH) ot her
words, the right- hand half of Figure 15 shows the IC package i nserted with

the J-bénds 22 of |eads. 16 facing upwatdly, with the | C package resting on
top of s_horter standoffs 34. . The left- hand hal f of - Fi gur
J-bends 22 of CEAIMSI6 faci ng downwardly, with the IC paCkilnmmﬂﬂ)mH"Hﬁ”"I
top of Ionger standoff s 42. Ochervvi se, the corrponen s of =t
' ' 1. In an IC connector (10) for an IC package
(12) which includes a plurality of J-hend type leads ( 16)
arranged in parallel rows along’ opposite sides of an IC
pa_ckage_ body (14), each.lead including a vertical portion
- (20) and a bent portion‘ (22, 24) at each end thereof
extending toward the body, the connector including _
' _ a housing ( 27) having a package-receiving recess
(28) defined by generally parallel opposite ‘side walls _
-(30), a bottom wall (32) and a row of terminal-receiving '
passages (36) extending through the bottom wall and along-_ . "
'the inside of each side wall, and _ S o
a plurality of stamped and formed terminals (38)
received in said passages, each terminal including a
contact section (44) for contacting a respective one of the
.leads of the IC package, a retention section (46) for
fixing the terminal in a respective one of the passages and
a  tail section (48a, 48b) exposed exteriorly of the'_
-housing, N - : :
wherein the improvement comprises
said contact section (44) of each terminal being :
generally channel-shaped to define a pair of rigidifying |
side walls (58) extending in planes generally transverse to
the si_de_walls. of the housing and a central base portion
| (60) jo_ining the rigidi:Ying"side_ walls, and a pair of
resilient cantilevered beam portio'ns (62, 64) formed from
said central base portion ‘and defining a pair of spring -
. contacts (62a,  64a) projecting into said recess toward
respective one of the lead wires ot the IcC package.



connect or _housi ng, the.termnals ang's ‘ﬁé“?@@!amm gfe@tthe sane on elther :
- side of the conposite depiction of Figure 15. It will -be unde_r_sl-oed—t-ha{—————
- the invention may be enbodi ed in oDaw: i d(d;/lﬁu{ ff orms wi-t hout deﬂ)artl n

fromthe. spirit or central characteristics thef‘eof ~ The pnmm “‘E“NHWHHI“

-and enbodi ments, therefore, are to be consi dered
'2.- In an Ic connector as set forth in claim 1,
'_wherein‘ said pair of resilient cantilevered beam portions. '
(62, 64) includes a first bean portion (62) formed from_ |
) sheet metal material of said’ central base portion between ) ;
: said side walls. - '

__ 3. InanIcC connector as set forth in claim 2,
. wherein said first beam portion (62) ‘extends upwardly and .
' . inwardly and terminates in a first spring contact (64a)

4, In an Ic connector as set forth in claim 2,

' __wherein said pair of resilient cantilevered beam portions

(62, 64) includes a second beam portion (64) extending

upwardly and then downwardly and inwardly and terninating
in a second’ spring contact (64a)

5. In an Ic connector as set forth in claim 1,
wherein said retention section ( 46) of each terminal is
' f.generally channel-shaped to define a pair of retaining side
walls (68) spaced from but generally parallel to the
~ rigidifying side walls (58) of the contact section (44) and
. a central base portion (70) joining ‘the side walls and
formed as a continuation of the central base portion (60)
of the contact section. '

, 6. In an Ic connector as set forth in claim- 1,-
' wherein ‘said pair of resilient cantilevered beam portions
(62, 64) includes a first beam portion (62) extending
k downwardly and then upwardly and inwardly and terminating

in a first spring contact ( sza) ' : '



. This is the : - :
14 in all respects as ill ust rative and not “?%’S??’T'B?‘i Wetand t he invention

s not tobe I Foran :’s Bzcﬂzgg' (Befh: mﬁcwm a@e; i%ﬁuralﬁ,f,iﬂ'ﬂmnﬁ,m ,,,,,,

type Ieads (16)

Y In an IC connector as set forth in claim 6,
wherein'said pair of’ resilient cantilevered beam portions
3 (62, 64) includes ‘a second beam portion (64) extending
-3upward1y and then downwardly and . inwardly and terminating
'in a second spring contact (64a). '

. R : B In an ‘IC connector (10) for an Ic package
(12)  which includes a plurality of J-bend leads (16)
"arranged in parallel rows along opposite sides of an IC
package body (14), each lead including a vertical portion _
(20) and a bent portion (22) at each end thereof extending
.toward the body, the connector including :
- a housing (27) having a package-receiving recess__'
(28) defined by. generally parallel opposite side walls
, (30), a bottom wall (32) and a row of terminal-receiving
passages (36) extending along the inside of each side wall,
"and_ : : : % -
. | - a plurality of stamped and formed terminals (74,
76) received in said passages, each terminal including a
contact section (78) for contacting a respective one of the
lead wires of the IC package, a retention section (80) for
fixing the terminal in a respective one of the passages and
a tail section (82) exposed exteriorly of the housing, said '
~_contact section.having a pair of generally planar'resilient
cantilevered beam portions (88, 90) connected by a
generally'planar contact base (84), said contact base being
genarally perpendicular to the respective planes of said |
heau-portions, : . |
- wherein the improvement comprises
- said retention section being separate from said
'_'contact section and’ being generally box-shaped and
'including a pair of side wall portions (92, 94) joined by
- a retention base portion (96), one of thel side wall -



arranged in parallel rows alonshﬁﬂﬁébsr gp | C pa
each lead including a vertical portion_ (20) ané en

t por
"each end thereof extending to t he connect or i @E & ‘
“housing (27) having a packagew?ggelnggﬂgyce s (28) define g"ﬁ ,

paralle

-opposite side walls (30), a botngn1mall (32) and a row. of

‘T | - t il t
‘termina recepataﬂoaas?m% : mlﬁsxaﬁafh BAAt Lyangh frhetiet safePhanehs

al ong the |n51df of
'ternlnals (387a base.

and a pIurallty of stanped and forned _;

9. 1In an IC connector as set forth in claim 8,
wherein‘ the other of said side wall portions has an

- inwardly-turned lip (98) bent ‘toward said one side wall

portion and spaced from said retention base portion.

'10.  In an IC connector as set forth in claim 9,

-_wherein the tail section extends from an edge of one of,i

said side wall portions of the retention base portion.-_

11. In an Ic connector as set forth in claim 10,

_wherein at least a portion of said tail section is
;generally plenar and the_plene of said tail.section is
-generally_perpendiculargto the plane of said contact base.



received in said passages, each termnal includi

e 1
(44) for contacting a respective one of the | eads o%"ﬁfﬁ@ﬁe&&%ﬁmgaem
retention section (46) for. fixing. the termnal in-a respect. ' of the :
passages and a tail.  -section (48a,;_48b)_'exposed:d%ﬂe:io;léﬁéﬁfﬁ%é S
housing, wherein the inprovenent conprides said contact_gection (44) of Lo

-each termi nal: bei'ng generall'y channel -sha Eg to define a'pair of
rigidifying side walls (58) extending.ip E_ '
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t he Side_malls.df t he housing and a central base portion-(60) joining the
rigidifying side walls, and a pair of resilient cantilevered beam portions:
(62, 64) formed fromsaid central base portion an-ﬁhléem ithe replacemmdrit shket
spring contacts (62a, 64a) projecting |ntoz?a|d recess - toward reéspective _
one of the lead wires- of the IC- package L2 | n I r as set .
-forthln claiml, _ ﬂat@ lgmw%e B
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" inwardly and terninates in a-first spdng contact%®4a).” 4. In an IC

—

- wherein said pair of resilient cantilevered beam portions. méﬁ{l}hﬁﬂcl udes

a first beamportion (62) forned from sheet 'meta,h‘.‘ e P said central
base .portion between said side walls. 3. I'n an*] '

, . connect 9\ set forth = -
. in claim2, wherein said first beam portion (62) extenq@-ﬂ\d\m d%ﬂ/ and I
. connector "as set forth in claim2, wherein said pair-of resilient = o
. .cantilevered beam portions (62, 64) includes a second beam porti-on (64)- = .

. extending -~ = . Co - S B S .
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upwardly and then downwardly and inwardly and t-er.ny ' [ o
spring contact (64a). 5.  In-an |1C connector as Sm%ti'rstrlﬂeirﬁplgpg?%ﬂq&ee{ .
wherein said retention séction (46). of each termnal is l ﬂlo'l _
channel - shaped to define a pair - of retainjng side Daté:s g@g@ s%&ce‘d from o
but generally parallel to the ,é'sgig'rrf ying—side walls (58) qf_the contact -
section (44) and a central basé partion (70) joi nidGt he | _ s and
formed as a conBiQwation of/ t ceB@dal baseéﬁxt.i ont(6 he cont act
section. = . _ __J-\---_ X222 2 _ 30
64a— LI //26. - 64a

- e2e— TN \\\\\ O\ Y ~S2e.
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6. In an IC connector as set forth in claimli, \A,herB?'ﬂ'%ﬁledr%c@
resilient. cantil evered beam portions (62, 64) |ncIudes a first’ bean168p??%n'-

(62) extending downwardly and then upvvardl y and i nvvqj ating in
a first spring cont act (62a) 17 7. I5 an |1.C connect o@lmgmp

cIa|m6

orthln____



wherein said pair of resilient cantilevered bgﬁ'rlﬁ otheireptacemant §Hgeti Ncl udes

a second beam portion (64) extending upwardly and then downwardly and .
inwardly -and termnating in a second spri.ng CD&&QCIO(ﬂA@?& ﬂg In an I C
connector (10) for an I.C package (12) whiclgincludes a plurality _
| eads (16) arranged in parallel rows al ong—opposite sides of an~752package
body (14), each lead including a vertical portion.(20) and a be portion -
(22) at each end thereof extending toward the body, thyj?onnect r-including

- ',/_60

.'”/6_8 |
O~
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a housing (27) having a package-receiving recess (28) defined by generall
paral | el opposite side walls (30), a bottom wall (32) Hié istheigriacement slhgat
t.erm nal -recei vi ng .passages (36) extending.along the inside of each %&e-_
wal I, and a plurality of stanped and formed Yerm nal s gfd: 7lEI) Mm 4 in
sai d passages, each térninal including a cofitact section (78) for . o
contacting a respective one of the lead wires of the |IC package, a _ ,
retention section (80) for fixing the termnal in a respective one of the
passages and- - ' o o L ' :

- s2




This is the re y
a ta|I sectlon (82) exposed exteriorly of the housing, sai Eaé’SHIeatshsactlon -
havi ng .a pair.of generally planar resilient cant ever d beam portlons

(88, -90) - connected- by a generally planar. con Se Vwﬂ% S
contact - base "bei ng general 'y perpendicul ar tgy the respectlve | & es of sai d

bean portions; wherein th g’r‘proverrent conprTses said retenti 24ction

bei ng separate from saw/?ont act. s on and being- gd4ne 74

box shaped and mF]"Udl ng a yﬁf stde vvaII portlons (92,194) | M )
o ._ . ' "\ 900 - N 900 _




‘a retention base portion (96), one of the side walhis is tisBrapiacemens sheet
general |y planar and lying in the sanme plane as said contact base. 9. In

an |1 C connector as set forth in claim8, wherein the oth f i@l si de ‘
wall portions has an inwardly-turned |ip (2@. bent %\%ﬁrgbsgvlmn%(?side L
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portlon and spaced fromsaid retention base portion. 10. In an | C
connector as set forth in claim9, wherein the tail migmmmmﬂlﬁﬁﬂﬁan
edge of one of said side wall portlons of. the. retentlon base portion.

In an | C connector .as set forth .in clai @O0, wherein.. t|on
of 'said tail section is generally planar and the FHEMWQ ofhgj%gkehqﬁb

section is generally perpendlcular to- the plane of . sai d cont act base
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| This ié the replacement sheet

- IC PACKAGE CONNECTOR

' ABSTRACT

An IC connector receives an Ic package which includes a plurality
of J~bend type" leads arranged in parallel rows along opposite
gides of an IC’ package body._The connector includes a housing
having package—receivxng recess and a pair of rows of terminal-

- receiving passages. Each_tezminal includes a contact section for
contacting a respectiVe one of the leads of the IC package, a

. retention section for £ixing the terminal in a raspective one of
the passages and a tail section. The contact section of each
terminal is generally channel-shaped to define a pair of -
.rigidifying side walls and has a central base portion joinzng the
rlgldifying side walls. A pair of resilient beam. portions are
formed from the base portion of the contact section and define a
pair of. spring contacts projecting 1nto the recess for engaging a
respective one of the leads of the Ic package.:
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