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(57) Abstract: A PGA socket having
structure that permits the slide plate to be
kept center-aligned while moving on the base
housing, thus assuring that reliable electric
connections be established between the PGA
lead pins and the terminals of the socket.
The PGA socket includes a base housing and
a slide plate, the slide plate being movable
between a first, or lead pin inserting position,
in which the lead pins of the pin grid array
package can be inserted in the through holes
and the terminal mounts and a second, or
locking position, in which the lead pins
are applied to the terminals in the terminal
mounts. The PGA socket includes at least
one resilient piece on either the base housing
or the slide plate and that other of the base
housing or slide plate has an engagement
means for receiving the at least one resilient
piece. The resilient piece may be engaged
with the engagement means in such a manner
that the slide plate is kept aligned relative to
its center when it is operated between the first
position and the second position. Moreover,
the PGA socket may include two resilient
pieces, and the two resilient pieces may be
arranged symmetrically with respect to the
centerline of the base housing.
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SOCKET FOR A PIN GRID ARRAY PACKAGE

Field of the Invention:

- The present invention relates to a socket for a pin grid array package (“PGA”).

Backeround of the Invention:

Conventional PGA sockets comprise a base housing having the corresponding
plurality of terminals set in its terminal mounts, which are arranged in the same grid pattern
as the lead pins of the pin grid array package, and a slide plate having the corresponding
plurality of through holes made and arranged in the same grid pattern. Each through hole
corresponds to one of the terminals, and the slide plate is movable between the lead
pin-inserting position in which the lead pins of the pin grid array package can be inserted in
the through holes and the terminal mounts, requiring little or no pushing force, and the
locking position in which the lead pins are applied to, and put in contact with the terminals in
the terminal mounts.

The slide plate has slide means to move the slide plate back and forth on the base
housing. One example of slide means comprises a cam axle rotatably fixed to one lateral edge
and an operating handle attached to one 10ngitudinal side of the base housing for rotating the
cam axle, as for instance, is shown in J apanesle Patent ‘Application Laid-Open No.7-142134.
Another example of slide means comprises a cam member passing through the slide plate and
the underlying base housing, and the cam member can be rotated by using a screw driver to
move the slide plate on the base housing back and forth, as for instance, is shown in Japanese
Patent Application Laid-Open No. 11-513837.

The PGA socket uses the base housing and the slide plate, which can be moved on the
base housing back and forth. As a matter of fact, howevér, these base housing and slide plate
are combined together more loosely than required to permit the sliding of the slide plate on
the base housing because of the allowance or toleranée. Such significant looseness causes
little or no problem, provided that an associated PGA package has so small number of lead
pins that adjacent lead pins may be separated a relatively large distance, compared with the

allowance. As a general tendency the number of lead pins in PGA sockets has been
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increasing, and accordingly the pin-to-pin distance has been decreasing to the extent that the

excessive looseness may cause an adverse effect in'making a required electric connection.

Summary of the Invention:

In view of the above, one object is to 'prévidc‘a PGA socket free of excessive
looseness between its base housing and slide plate that could cause an adverse effect in
making a required electric connection.

Another object is to provide a PGA socket having structure that permits the slide plate
to be kept center-aligned while moving on the base housing, thus assuring that reliable
electric connections be established between the PGA lead pins and the terminals of the
socket.

To attain these and other objects, the present application discloses a socket for a pin
grid array package, the socket including a basé housing and a slide plate, the slide plate being
movable between a first, or lead pin inserting p'ositi({)n, in which the lead pins of the pin grid
array package can be inserted in the through hiole'syand the terminal mounts and a second, or
locking position, in which the lead pins are api)liéd fioA’the terminals in the terminal mounts.
The PGA socket includes at least one resilient piece on either the base housing or the slide
plate and that other of the base housing or slide plate has an engagement means for receiving
the at least one resilient piece.

The resilient piece may be engaged with the engagement means in such a manner that
the slide plate is kept aligned relative to its center when it is operated between the first
position and the second position.

The PGA socket may include two resilient pieces, and the two resilient pieces may be
arranged symmetrically with respect to the centerllir_le of the base housing.

The base housing may have the 1'esilieflt pie’ce or pieces provided on one lateral edge
of the base housing whereas the slide plate may have the resilient piece or pieces provided on

the other lateral edge of the slide plate.

Brief Description of the Drawings:

The organization and manner of the structure and operation of the invention, together

with further objects and advantages thereof, may best be understood by reference to the
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following description, taken in connection with the accompanying drawings, wherein like
reference numerals identify like elements in which:-
FIGURE 1 is a top view of a PGA socket according to the present invention,
FIGURE 2 is a top view of the base housing of the PGA socket of FIGURE 1;
FIGURE 3 is a top view of the slide pliate of the PGA socket of FIGURE 1; and
FIGURE 4 is a side view of the slide plate of FIGURE.3.

Detailed Description of the Illustrated Embodiment:

While the invention may be susceptible to embodiment in different forms, there is
shown in the drawings, and herein will be described in detail, a specific embodiment with the
understanding that the present disclosure is to be considered an exemplification of the
principles of the invention, and is not intended to limit the invention to that as illustrated and
described herein.

Referring to Fig. 1, a PGA socket 10 according to the present invention comprises a
rectangular base housing 20 and an overlying slide plate 30.

The base housing 20 has as many terminals 21 as the lead pins of a PGA set in its
terminal mounts (see FIG. 2). The terminal mounts 21a are arranged in the same pattern as
the lead pins of the pin grid array package. Each terminal 21 has a tail extending on its rear
side, and when the terminal is put in a selected terminal mount, the tail appears on the bottom
surface of the base housing 20. Each terminal mount is open on its top side to accommodate
a selected lead pin of a PGA package.

The slide plate 30 has as many through holes.31 as the terminals 21 made and
arranged in the same pattern as the lead pins of the pin grid array. Each through hole is
allotted to each of the terminals 21. The slide plate .30 has two, “L”-shaped plates integrally
connected to its opposite longitudinal sides, and the slide plate 30 is movably laid on the base
housing 20 with the “L”-shaped plates fitted on the guide ridges of the opposite longitudinal
sides of the base housing 20. Thus, the slide plate 30 can be moved back and forth between
the lead pin-inserting position in which the lead pins of the pin grid array package can be
inserted in the through holes 31 and the terminal mounts and the locking position in which

the lead pins are applied to the terminals 21 in the terminal mounts.
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A cam member 22 has a hexagonal hole 22a made at its center, and the cam member
22 is rotatably fixed to one lateral side of the base housing 20 and the slide plate 30 has a
oblong-shaped aperture 32 made on one lateral side of the slide plate 30. The slide plate 30 is
laid on the base housing 20 with the cam meﬁ;ber‘ 22 fitted in the oblong-shaped aperture 32.
Initially, the slide plate 30 is put in the lead pin~inser"cing position (see Fig. 1), in which the
lead pins of the pin grid array package can be inséﬁed in the through holes 31 of the slide
plate 30 and the terminal mounts of the base housing 20 without the necessity of applying a
significant strength of pushing force to the pin grid package.

When the cam member 22 is rotated 180 degrees clockwise as indicated by arrow B
about an offset pivot axis 23 (see Fig. 2) by insefting a hexagonal shaped tool in the
hexagonal hole 22a and by rotating the tool, the cam member 22 pushes the counter side 32a
of the oblong-shaped aperture 32 to move the slide plate 30 on the base housing 20 in the
direction as indicated by arrow A, thereby displacing each and every through hole 31 a certain
short distance relative to the stationary terminal 21.: Thus, the slide plate 30 is put in the
locking position in which the lead pins in the through holes 31 of the slide plate 30 are
applied to the stationary terminals 21 in the terminal mounts of the base housing 20. Thus, a
good electrical connection can be made between each lead pin of the PGA and the counter
terminal 31 of the PGA socket.

As seen from Fig. 2, the base housing 20 has a shoulder section 24 formed on one
lateral side, and a set of projections 25 formed on the other lateral side. The terminals 21 are
mounted in the main flat plate 26 of the base IiouSing 20. The shoulder section 24 is
composed of an intermediate plate 24a and an.upper plate, both of which are integrally
connected to the main flat plate 26 of the base housing 20. The upper plate has a rectangular
recess formed at its middle, and the cam pivot hole 23 is made at the center of the rectangular
recess. The cam member 22 is fixed to the camrse:‘at‘29, which is defined by the rectangular
TECESs.

The geometry of the base housing 20 is symmetric with respect to the center
longitudinal line D. The intermediate plate 24a has two recesses 27a and 27b made at the
lower, opposite corners of the rectangular cam seat 29, and two recesses 28a and 28b made in

the vicinities of the opposite longitudinal sides of'the base housing 20.
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The set of projections 25 are two relative nérrow resilient projections 25¢ and 25d and
two wide rigid projections 25a and 25b. The resiiiént projections 25¢ and 25d are symmetric
with respect to the center longitudinal line D, andi the rigid projections 25a and 25b are
arranged so close to the resilient projections 25¢ and 25d as to prevent the resilient
projections 25¢ and 25d from being bent largely.

As seen from Fig.3, the slide plate 30 cQ‘mprises a rectangular flat plate 33 having a
rectangular projection 34 integrally connected té'one lateral side. The rectangular projection
34 can be fitted in the rectangular recess 29 of theibése housing 20, and the oblong-shaped
aperture 32 is made at the center of the rectangular projection 34.

The rectangular flat plate 33 of the slide plate 30 has two narrow resilient projections
37a and 37b and two wide rigid projections 35a and 35b, which are formed on the lateral side
on which the rectangular projection 34 is formed. The resilient projections 37a and 37b are
close to the opposite sides of the rectangular proj e'g:tion 34 whereas the rigid projections 35a
and 35b are arranged to be close to the opposite 10i1§itudina1 sides of the rectangular flat plate
33 of the slide plate 30. -

The projections 37a and 37b are so shaped and sized that when the slide plate 30 is
laid on the base housing 20, the projections 37a 'al;d 37b may be inserted in the recesses 27a
and 27b by allowing them to be yieldingly bent! nidre or less toward the opposite sides of the
rectangular projection 34 while sliding on the ellgagélllent walls 27¢ and 27d of the recesses
27a and 27b. o

Referring to Fig.4, the slide plate 30 has a projection 38 formed on the lateral side of
the rectangular flat plate 33 opposite to the lateral side on which the cam member 22 is
attached. The width of the projection 38 is somewhat larger than the space separating the
resilient projections 25¢ and 25d. As such, the préjéction 38 is pinched tightly between the
resilient projections 25¢ and 25d.

The slide plate 30 is laid and press-fitted on the base housing 20 by allowing its
opposite "L"-shaped projections to be caught by ti:le ridges formed on the opposite
longitudinal sides of the base housing 20. In tlﬁs position the slide plate 30 cannot be closely
fitted on the base housing 20 because of the tolerance, and in the conventional PGA socket
structure, therefore, the slide plate 30 cannot be moved on the base housing 20 without hitting

each other with a rattling noise.
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The slide plate 30 is moved in the direction opposite to the direction indicated by
arrow A (Fig.1). Then, the rectangular proj ection 34 of the slide plate 30 is pushed
completely in the rectangular recess 29 of the base housing 20, allowing the resilient
projections 37a and 37b and rigid projections 35a and 35b of the slide plate 30 to enter the
recesses 27a, 27b and 28a and 28b of the base housing 20 respectively, and at the same time,
allowing the projection 38 of the slide plate 30 to enter the gap between the resilient
projections 25¢ and 25d of the base housing 20.

Then, the resilient projections 37a and 37b slide on the engagement walls 27¢ and 27d
of the recesses 27a and 27b while being yieldingly bent more or less, thereby causing a
resilient force to apply to either side of the slide plate 30, reducing the looseness between the
slide plate 30 and the base housing 20. At the same time, the projection 38 is allowed to enter
the gap between the resilient projections 25¢ and 25d. As a consequence the slide plate 30 is
kept aligned with the center line D on the way to the final fitting position. Thus, the through
holes 31 of the slide plate 30 and the terminals 21 ofthe base housing 20 can be aligned
exactly, no matter how the number of the PGA lead pins may be increased (or no matter how
the pin-to-pin space may be reduced).

In this particular embodiment use is made of two sets of resilient pieces 37a, 37b and
25¢ and 25d and engagement means 27¢, 27d (in the form of wall surfaces) and 38 (in the
form of projection). It should be noted that one set of resilient piece and engagement means
suffices for the purpose of preventing the rattling, and that arrangement of the resilient
piece-and- engagement means combination on one side of the longitudinal center line in place
of the symmetric arrangement as in the above déscribed embodiment suffices for the purpose.

While a preferred embodiment of the present invention is shown and described, it is
envisioned that those skilled in the art may devise various modifications of the present

invention without departing from the spirit and scope of the appended claims.
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CLAIMS:

1. A socket for a pin grid array package, the pin grid array package having a
plurality of lead pin, the socket comprising:

a base housing, the base housing having a plurality of terminals in terminal mounts;
and

a slide plate, the slide plate having a plurality of through holes and being movable
between a first position in which the lead pins of the pin grid array package can be inserted in
the through holes and the terminal mounts and a second position in which the lead pins are
applied to the terminals in the terminal mounts, wherein one of the base housing and the slide
plate has at least one resilient piece whereas the other of the base housing and the slide plate
has an engagement means, whereby the resilient piece may be engaged with the engagement

means.

2. The socket of claim 1, having a pair of resilient pieces on the base housing,
and the engagement means is a projection on the slide plate that is received between the pair

of resilient pieces.

3. The socket of claim 2, wherein the distance between the pair of resilient pieces

is less that the width of the projection.

4. The socket of claim 2, including a pair of rigid pieces located outboard of the
resilient pieces.
5. The socket of claim 2, wherein the slide plate includes at least one resilient

projection located on an end opposite the location of the projection, and wherein the base

housing includes a recess for receiving the resilient projection.

6. The socket of claim 1, wherein the resilient piece is engaged with the
engagement means in such a manner so as to keep the slide plate center aligned when the

slide plate is moved between the first position and the second position.
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7. The socket of claim 2, wherein the projection is engaged with the resilient
pieces in such a manner so as to keep the slide plate center aligned when the slide plate is

moved between the first position and the second position.

8. The socket of claim 1, having a pair of resilient pieces on the slide plate, and
the engagement means is a projection on the base housing that is received between the pair of

resilient pieces.

9. The socket of claim 8, wherein the distance between the pair of resilient pieces

is less that the width of the projection.

10. The socket of claim 8, including a pair of rigid pieces located outboard of the
resilient pieces.
11. The socket of claim 8, wherein the base housing includes at least one resilient

projection located on an end opposite the location of the projection, and wherein the slide

plate includes a recess for receiving the resilient projection.

12. The socket of claim 8, wherein the projection is engaged with the resilient
pieces in such a manner so as to keep the slide plate center aligned when the slide plate is

moved between the first position and the second position.

13. The socket of claim 1, wherein two resilient pieces are arranged

symmetrically with respect to a centerline of the base housing.

14. The socket of claim 2, wherein the pair of resilient pieces is arranged

symmetrically with respect to a centerline of the base housing.

15. The socket of claim 8, wherein the pair of resilient pieces is arranged

symmetrically with respect to a centerline of the base housing.
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