W 97/ 14195

PCT/ US9%6/ 16236 . -1- -
LONPROFTLE ZERO- T NSERTI ON- FORCE SOCKET BACKGROUND
OF THE | NVENTI ON Field of the Invention The present
invention relates to the field of electrical connectors, particularly

to sockets fokygbtagdi ng integrated-circuit packages to a  pCTUS96/16236

-1-

LOW-PROFILE ZERO-INSERTION-FORCE SOCKET
BACKGROUND OF THE INVENTION

Field of the Inventi

The present invention relates to the field of electrical connectors,
particularly to sockets for attaching integrated-circuit packages to a
printed-circuit board.

Descriotion of Related 2

Typically, electrical connectors having various configurations are
employed for attaching integrated-circuit (IC) modules to printed-circuit
(PC) boards. Such connectors provide additional versatility to computer
platforms by allowing major components, such as microprocessors, to
be easily removed and replaced with upgraded units. For example, one
type of connector that is used for such a purpose is the low-insertion-
force (LIF) socket which comprises an insulative body including a
plurality of small openings. Each of these openings houses a spring
contact having a tail portion that extends through the insulative body of
the socket and is soldered to the PC-board circuitry. The IC module is
attached to the PC board by plugging the former into the LIF socket. As
the terminals (pins) of the IC module are inserted into the openings of
the LIF socket, the spring contacts located in the openings expand or
deflect. The frictional interconnection thus created between the pins of
the 1C module and the spring contacts of the LIF socket electrically and
physically couples the IC module to the PC board.

One drawback associated with known LIF sockets is a high
insertion force required to plug an IC module therein. As a result, the
delicate terminals of the IC module can be damaged during their
insertion into the corresponding openings of a LIF socket. Furthermore,
IC moduies having a large number of terminals (e.g., over three hundred
pins) wolld require insertion forces exceeding the integrity of the PC-
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sockets have been developed and are commoniy utilized in the industry.
As shown in Fig. 1, a known ZIF socket includes a top plate 100 that is
slidingly attached to a base 102. Top plate 100 has a plurality of
through apertures 104. Base 102 contains a corresponding plurality of
openings 106, housing spring elements 108, each of which has a tail
portion 110. Tail portions 110 protrude through a plurality of
cotresponding openings formed in the motherboard (not shown) and
are soldered to the motherboard circuitry. A conventional ZIF socket
further includes a camshaft 114, located inside a raised portion 116 of
fop plate 100. Rotating a lever 118 causes camshaft 114 to act on base
102, displacing top plate 100 with respect to base 102, which is
anchored to the motherboard via tail portions 110.

When an IC module (not shown), such as a microprocessor, is
insented into an open ZIF socket, the pins of the IC module protrude
through apertures 104 of top plate 100. With the socket in its open
position, apertures 104 and cofresponding spring elements 108 are not
aligned, so that no contact exists between the pins of the IC module and
spring elements 108. As lever 118 is rotated downwards, camshaft 114
exerts a force on base 102, causing top plate 100 to translate relative to
base 102, such that the pins of the IC module and spring elements 108
align and engage.

Even though a conventional ZIF socket is an improvement over
LIF sockets, it has a number of flaws. For example, high impedance of
tail portions 110 impairs the electrical performance of known ZIF
sackets. Impedance is generally defined as the total opposition of a
circuit to the flow of alternating or any other varying current at a
particular frequency. It is commonly known in the art that the less
material is available for conduction, the higher the impedance of that
conductor. At high frequencies, impedance becomes the limiting factor
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for electrical performance of a conductor having a small surface area
because at such frequencies current travels along the surface of the
conductor instead of flowing through its core. Accordingly, electrical
performance of conventional ZIF sockets suffers due to a combination of
a relatively small surface area of tait portions 110 and high operating
trequencies of microprocessors requiring the use of ZIF sockets. Thus,
socket inductance becomes the limiting parameter in applications where
a high-frequency bus is used between a socket-mounted
microprocessor and board-mounted components, such as a cache
memory. .

Moreover, the configuration of conventional ZIF sockets is often
the source of packaging and layout problems. Along with the
microprocessor, a computer motherboard also bears a plurality of
expansion cards comprising circuits that enhance the power and
versatility of the computer system. Due to the high profile of a
conventional ZIF socket compounded with the necessity to "piggyback”
large heat sinks onte microprocessors that continuously grow more
powerful and correspondingly generate more heat, it often becomes
impossible to position the microprocessor on the motherboard so that it
clears the bottom edges of uprightly-mounted full-size expansion cards.
This leads to expansion-card slot loss, whereby the motherboard has
insufficient space for attaching all the desirable expansion cards
because of a bulky microprocessor assembly.

In an attempt to reduce expansion-card slot loss, low-profile
ovarsize heat sinks are occasionally utilized in the art. Such heat sinks
often have a greater planar area than the ZIF socket. Consequently, if
the geometry of the heat sink is such that lever 118 of the ZIF socket
(Fig. 1) does not clear the heat sink when the socket is in its open
position, the microprocessor cannot be coupled to or remaved from the
motherboard without detaching the heat sink first. Unfortunately,
detaching the heat sink is not always a viable alternative since it is often
desirable to permanently bond the heat sink to the microprocessor.
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Furthermore, with the advent of mobile computing, it has become
increasingly important to provide downsized computer platforms where
major components, such as microprocessors, can be easily upgraded.
However, due to space constraints, a conventional ZIF socket having a
high-profile construction and bulky lever mechanism is not suitable for
use in applicaﬁons involving portable computers.

SUMMARY OF THE INVENTION

it is accordingly desirable to provide a low-profile ZIF socket that
overcomes the foregoing drawbacks, e.g., that possesses a low
impedance and hence delivers superior electrical performance in high-
frequency digital-signal applications, minimizes expansion-card slot
loss, enables removal of the microprocessor without detaching its heat
sink, allows for a variety of heat-sink geometries and orientations, and
can be employed in portable-computer applications.

Further advantages of the invention will become apparent after
consideration of the ensuing description and the accompanying
drawings.

In one particular embodiment, the low-profile ZIF socket of the
present invention includes a plurality of resilient contacts iocated directly
in the motherboard. The low-profile ZIF socket further includes a non-
conductive support plate having a plurality of through openings formed
to receive the pins of a microprocessor package. The support plate of
the low-profile ZIF socket is slidingly attached to the motherboard and is
positioned above the resilient contacts. A vertical eccentric cam
actuator is provided in the motherboard for moving the support plate that
bears the microprocessor to and from a position where the
microprocessor pins engage the resilient contacts located in the
motherboard.
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way of limitation, in the figures of the accompanying drawings, where:

Fig. 1 is a perspactive, partially-sectional view of a known ZIF
socket.

Fig. 2 is a perspective view of a low-profile ZIF socket according
to one embodiment of the present invention.

Fig. 3 is a perspective sectional view of the low-profile ZIF socket
of Fig. 2.

Fig. 4 is a perspective view of resilient contacts employed in the
low-profile ZIF socket of Fig. 2.

Fig. 5 is a perspective view of a vertical eccentric cam actuator of
the low-profile ZIF socket of Fig. 2.

Fig. 6 is a sectional view of the vertical eccentric cam actuator of
Fig. 5.

Fig. 7 is a top view of the vertical eccentric cam actuator of Fig. 5
in various orientations.

Fig. 8 is a sectional view of the low-profile ZIF socket of Fig. 2 in
an unlatched position.

Fig. 9 is a sectional view of the low-profile ZIF socket of Fig. 2in a
latched position.

Fig. 10 is a sectional view of the low-profile ZIF socket of Fig. 2
bearing a microprocessor with an oversize heat sink.
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Fig. 11 is a perspective view of an alternative embodiment of a
resilient contact of the low-profile ZIF socket of Fig. 2.

Fig. 12 is a perspective view of a low-profile ZIF socket according
to an alternative embodiment of the present invention.

Fig. 13 is a perspective view of an L-shaped rail of the low-profile
ZIF socket of Fig. 12.

Fig. 14 is a top view of a low-profile ZIF socket having a plurality
of longitudinal mounting slots.

Fig. 15 is a perspective view of a low-profile ZIF socket including
a horizontal cam actuator.

For purposes of illustration, these figures are not necessarily
drawn to scale. In all of the figures, like components are designated by
like reference numerals.

DETAILED DESCRIPTION OF THE INVENTION

Throughout the foliowing description, specific details are set forth
in order to provide a more thorough understanding of the invention.
Howavaer, the invention may be practiced without these particulars. In
other instances, well known elements have not been shown or
described to avoid unnecessarily obscuring the present invention.
Accordingly, the specification and drawings are to be regarded in an
illustrative, rather than a restrictive, sense.

Fig. 2 is a perspective view of a low-profile ZIF socket according
to one embodiment of the present invention. The socket includes a non-
conductive support plate 200, movably attached to a PC board (e.g., a
motherboard) 202 with fasteners 204. The direction of motion of support
plate 200 with respect to PC board 202 is defined by parallel
longitudinal siots 208 and 210, engaging fasteners 204. Support plate
200 has a plurality of through apertures 212 formed to receive terminais
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As shown in Fig. 3, fasteners 204 may comprise a wide variety of
known fastener types, e.9., plastic snap-in rivets, having heads 218,
shanks 222, and locking slotted legs 226. Fasteners 204 are locked in
corresponding openings 230, formed in PC board 202. Gaps G are
provided between the top surface of plate 200 and the bottom surfaces
of heads 218. Consequently, the "gripping length” of fasteners 204 is
slightly greater than the combined thicknesses of support plate 200 and
PC board 202, thereby allowing plate 200 to move freely with respect to
PC board 202 in the direction defined by slots 208 and 210. PC board
202 includes a piurality of through openings 234, corresponding to
apertures 212 but having larger bores than the latter. Openings 234
house resilient contacts 236, made of a conductive metal, e.g., a copper
alloy.

Fig. 4 illustrates the geometry and the mounting method of
contacts 236 into openings 234. The overall height of contacts 236 is
less than the thickness of PC board 202. Each contact 236 includes a
gold-over-nickel piated contact head 238, having an entrance opening
240 and a pair of venturi-shaped contact elements 242. Furthermore,
each contact 236 possesses a downwardly-tapered cylindrical contact
body 244, having a shoulder portion 246 and a skirt portion 248. The
diameter of shoulder portion 246 is slightly greater than that of openings
234 whereas, due to the taper of contact body 244, the diameter of skirt
portion 248 is less than that of openings 234 to facilitate insertion of
contacts 236 into corresponding openings 234. Each contact body 244
also includes a vertical siot 250, formed to provide spring action of the
contact body. in combination with shoulder portion 246, that has a
larger diameter than openings 234, the spring action delivered by slot
250 allows contacts 236 to be temporarily anchored in corresponding
openings 234 before they are permanently attached to the PC board
202 by reflow soldering. The large surface area of contact bodies 244
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. delivers reduced impedance of contacts 236 at high digital-signal

frequencies, thereby improving electrical performance of the ZIF socket.
Furthermore, mounting contacts 236 directly into the PC board lowers
the profile of the ZIF socket, thus helping to decrease expansion-card
slot loss.

The inner surfaces of openings 234 and the outer surfaces of
contact bodies 244 are reflow-soldered together to securely attach
contacts 236 to PC board 202 as well as to provide positive electrical
connections between contacts 236 and PC board circuitry, e.g., circuit
traces 252 terminating in corresponding openings 234. Reflow
soldering is a process that comprises the steps of depositing soider (an
alloy having a low melting point) on the parts to be joined, applying heat
to the surfaces containing the deposition to melt the solder, and allowing
the solder to resolidify and form a solder joint. Once contact bodies 244
are reflow-soldered into openings 234, contacts 236 become
permanently attached to PC board 202 and are electrically coupled
thereto, enabling high-frequency digital signals to flow between circuit
traces 252 and contacts 236.

Eccentric actuator 216 of the low-profile ZIF socket according to
one embodiment of the present invention is depicted in Fig. 5. Actuator
216 comprises a head portion 254 having a slot 256, a cylindrical body
portion 258, concentric with head portion 254, and a cylindrical tail
portion 260, eccentric with respect to body porlion 258. Body portion
258 further includes a detent, e.g., a fiat 262. As shown in Fig. 6, body
portion 258 of eccentric actuator 216 engages transverse slot 214 ot
support piate 200, whereas tail portion 260 engages a circular opening
264 formed in PC board 202. The length of transverse slot 214 exceeds
the horizontal distance from the center of cylindrical tail portion 260 to
the midpoint of flat 262 so that actuator 216 can rotate without placing
lateral loads on support plate 200 (Fig. 7). The combination of a low-
profile of the ZIF socket and vertical eccentric cam actuator 216 allows
the ZIF socket of the present invention to be utilized in mobiie-computing -
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applications, where motherboard space is at a premium and component
accessibility is problematic.

When flat 262 of actuator 216 is flush with the distal edge of
transverse slot 214, as shown in Fig. 8, support plate 200 of the low-
profile ZIF socket is engaged in the unlatched position and is ready to
receive a microprocessor 266 having a plurality of pins 268. As the
microprocessor is placed into the ZIF socket, pins 268 pass through the
corresponding apertures 212 of support plate 200 and protrude into
opanings 234, housing resilient contacts 236, without engaging contact
elements 242. With support plate 200 in its uniatched position, the ends
of pins 268 coincide with entrance openings 240 of contacts 236,
clearing elements 242.

By rotating actuator 216 half a revolution in either direction such
that flat 262 is flush with the proximal edge of transverse siot 214,
support plate 200 of the low-profile ZIF socket is engaged in the latched
position (Fig. 8). The rotation of actuator 216 translates support plate
200 with respect to PC board 202, causing pins 268 of microprocessor
266 to expand contact elements 242 of resilient contacts 236, thereby
coupling microprocessor 266 to PC board 202 and establishing an
electrical connection therebetween. Conversely, to decouple
microprocessor 266 from PC board 202, actuator 216 is once again
rotated half a revolution to the orientation iliustrated in Fig. 8, thus
returning support plate 200 to its unlatched position.

As shown in Fig. 10, actuator 216 is easily accessible even if
microprocessor 266 bears a low-profile oversize heat sink 270. When it
is necessary to attach microprocessor 266 to or decouple it from PC
board 202, actuator 216 can be conveniently reached by a screwdriver
272, which is inserted through an opening 274 formed in heat sink 270.
Because actuator 216 is readily accessible, it is possible to utilize a
variety of heat-sink geometries in order to reduce expansion-card slot
loss.
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attached to the nrI‘-)Itgh ?5. orn?ac?sn 57@3 ?my comprise a head portion 277 including
venturi-shaped contact elements 278, a first body portion 284, having a
vertical slot 286, and a second body portion having a vertical slot 282.
Head portion 277 is vertically situated between first body portion 284
and a second body portion 282. First body portion 284 includes a
shoulder portion 288 and a skirt portion 290. The diameter of shoulder
portion 288 is slightly greater than that of openings 234 whereas, due to
the taper of first body portion 284, the diameter of skirt portion 2980 is
less than that of openings 234 to facilitate insertion of contacts 276 into
openings 234. Contact elements 278 are gold-over-nickel plated and
first and second body portions 284 and 280 are soider plated for reflow
soldering to the inner surfaces of openings 234.

Moreover, instead of utilizing snap-in fasteners, support plate 200
may be slidingly attached to PC board 202 via L-shaped rails 292 (Fig.
12). As shown in Fig. 13, each rail 292 includes a plurality of metal pins
294 soldered into a corresponding plurality of holes 296 in order to
anchor rails 292 to PC board 202.

If snap-in or other types of fasteners are utilized for attaching
support plate 200 to PC board 202, a pair of longitudinal paralie! siots
engaging the snap-in fasteners may be replaced by a plurality of
longitudinal parallel slots 298 for the purpose of slidingly anchoring
support plate 200 to PC board 202 (Fig. 14).

The low-profile ZIF socket of the invention may also utilize a
horizontal cam actuator 300, as illustrated in Fig. 15. Actuator 300
includes a camshaft 302, rotatable by a lever 304 attached to the
camshatft at an angle. Camshaft 302 is rotationally attached to PC board
202 by mounts 306 and 308, anchored to PC board 202 using
conventional through-hole techniques. Camshaft 302 engages
retaining posts 310, formed at the rear of support plate 200, such that
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the rotary motion of actuator 300 is translated into the fore and aft
movement of support plate 200 with respect to PC board 202.

The above configurations of the integrated ZIF socket are given
only as examples. Therefore, the scope of the invention should be
determined not by the illustrations given, but by the appended claims
and their equivalents.
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CLAIMS

WHAT IS CLAIMED IS:

1. A low-profile zero-insertion-force socket for coupling an integrated-
circuit module to a printed-circuit board, said integrated-circuit module
having a plurality of terminals, said low-profile zero-insertion-force
socket comprising:
~ contact means for engaging said plurality of terminals;
a support member movably attached to said printed-circuit board;
and

actuation means for moving said support member with respect to said
printed-circuit board.
2. The low-profile zero-insertion-force socket of Claim 1 wherein said
contact means are located in said printed-circuit board and said support
member has an unlatched position and a latched position.

3. The low-profile zero-insertion-force socket of Claim 2 wherein said
contact means comprise a plurality of resilient contacts.

4. The low-profile zero-insertion-force socket of Claim 2 wherein said
support member comprises a non-conductive plate having a plurality of
through apertures formed to receive said plurality of terminals.

5. The low-profile zero-insertion-force socket of Claim 2 wherein said
actuation means further include detent means for alternatingly engaging

_ said support plate in said unlatched and said latched positions.

as Been Re

6. The low-profile zero-insertion-force socket of Claim 2 wherein said
actuation means comprise a vertical eccentric cam actuator rotationally
coupled to said printed-circuit board and engaging said support
member.
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REPLACED

THIS SHEET HAS BEEN

T \\\\\\\\\\\ \\ﬁ““‘



| ow-profile ZIF socket of Fig. 2. Fig. 5is a perspective view

of a vem cam act uat or of the lowprofile ZIF socket of
Fig. 2 Ilm Hllrmfrm,lﬂll 6 is a sectional view of the vertical eccentric

camactuatoF of ™ 5. Fig. 7is atop view of the
vertical eccentric cam act uator of Fig. 5 I n various ,orientations.
Fig- 8 is a spgbypdiod view of the lowprofile ZIF socket of pEraiseshei3s
an unl at ched position. Fig. 9 is a sectional view of the

| ow-profile ZIF socket of Fig. 2 in a | at ched position.

Fig. 10 is a sectional view of the lowprofile ZIF socket of Fig. 2
bearing a m croprocessor with an oversi ze heat sink.

-13-

7. The low-profile zero-insertion-force socket of Claim 2 wherein said
actuation means comprise a horizontal camshaft rotationally coupled to
said printed-circuit board and engaging said support member.

8. The low-profile zero-insettion-force socket of Claim 2 wherein said
contact means and said plurality of terminals are disengaged in said
uniatched position, said contact means engaging said plurality of
terminals in said latched position.

9. A zero-insertion-force socket comprising:
a plurality of resilient contacts mounted into a printed-circuit
board;
a support plate slidingly attached to said printed-circuit board;
| and
an actuator movably engaging said support plate.

10. The zero-insetrtion-force socket of Claim 9 wherein said actuator is
rotationally coupled to said printed-circuit board, said support plate
having an unlatched position and a latched position.

11. The zero-insertion-force socket of Claim 10 wherein said actuator
comprises a vertical eccentric cam having a slotted head.

12. The zero-insertion-force socket of Claim 11 wherein said vertical
eccentric cam further includes a detent formed to ailternatingly engage
said support plate in said first and second positions.

13. The zero-insertion-force socket of Claim 10 wherein said actuator
comprises a horizontal camshaft having an actuating iever.

14. The zero-insertion-force socket of Claim 10 wherein said support
plate includes a plurality of through apertures formed to receive a
plurality of microprocessor terminals.

— | | THIS SHEET HAS BEEN
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15. The zero-insertion-force socket of Claim 14 wherein said plurality of
resilient contacts and said plurality of microprocessor terminals are
disengaged when said support plate is in said unlatched position, said
plurality of resilient contacts engaging said plurality of microprocessor
terminals when said support plate is in said latched position.

16. The zero-insertion-force socket of Claim 9 wherein each of said
plurality of resilient contacts includes a first cylindrical body portion
having a vertical slot to provide spring action of said first cylindrical body
portion and a contact head portion having an entrance opening and a
pair of venturi-shaped contact elements.

17. The zero-insertion-force socket of Claim 16 wherein each of said
plurality of resilient contacts further includes a second cylindrical body
portion having a vertical slot, said contact head portion vertically
oriented between said first cylindrical body portion and said second
cylindrical body portion, said first cylindrical body portion being tapered
for insertion into said printed-circuit board, said first and second
cylindrical body portions reflow-soldered into said printed-circuit board.

18. A low-profile socket for coupling a microprocessor to a
motherboard, said microprocessor having a plurality of terminals, said
low-profile socket comprising:
a plurality of resilient contacts located in said motherboard;
a non-conductive support plate movably attached to said
motherboard, said non-conductive support plate including
a plurality of through apertures formed to receive said
plurality of terminals, said non-conductive support plate
having an unlatched and a latched position, said resilient
contacts being disengaged from said plurality of terminals
in said uniatched position, said resilient contacts engaging
said piurality of terminals in said latched position; and
an actuator movably engaging said non-conductive support plate.
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to an alt nbodi ment of the present invention. Fig. 13
is a persﬁmn j'ﬁﬁmmf"ﬁm L-shaped rail of the |lowprofile ZI F
socket of Fig. 14 1s a top view of a lowprofile ZIF

socket having a plura |ty of | ongitudi nal nounting slots.

Fig. 15 is a perspective view of a lowprofile ZIF socket including - a
horizont al cafoa9jsset Or . For purposes of il | ustecaiyssgneaishese
figures are not necessarily - drawn to scale. In all of the figures,

| i ke conponents are designated by | i ke reference nunerals.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Thr oughout the foll ow ng
description, specific details are set forth in order to provide a nore

t horough understanding of the invention. -15-

19. The low-profile socket ot Claim 18 wherein said actuator comprises
a vertical eccentric cam including a slotted head, a cylindrical body
portion concentric with said slotted head, and a cylindrical tail portion
eccentric to said cylindrical body portion, said cylindrical body portion
engaging a drive slot formed in said support plate, said cylindrical tail
portion rotationally coupled to said motherboard via an opening formed
in said motherboard.

20. The low-profile socket of Claim 19 wherein said drive slot aliows
lateral movement of said verical eccentric cam without laterally loading
said supporting plate. '

21. The low-profile socket of Claim 19 wherein said vertical eccentric
cam further includes a flat detent formed on said cylindrical body
portion, said flat detent capable of alternatingly engaging said support
plate in said unlatched and said latched positions.

22. The low-profile socket of Claim 18 wherein said actuator comprises
a horizontal camshaft having an actuating lever, said horizontal
camshatft rotationally attached to said motherboard.
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However, the invention nmay be practiced wi thout these particulars. In

ot her ;i nst el ements have not been shown or descri bed
to avoid uﬁlﬁmmﬂm Hmuri ng the present invention. Accordi ngly,

t he specifit¢atfont ad dratnm ngs are to be regarded in an illustrative,
rather than a restrictive, sense. Fig. 2 is a perspective view
of a | ow prof WaS7TARP®Ssocket accordi ng to one enbodi mentPCEHUIIGAEZPE esent
i nvention. The socket includes a non- conductive support plate 200,
novably attached to a PC board (e.g., a not her board) 202 with
fasteners 204. The direction of notion of su_g?_grt plate 200 with
respect to PC board 202 is defined by parall | ongi tudi nal slots 208

and 210, engagi ng fasteners 204. Support e 200 has a plurality of
P

through apertures pleeldd'sy the _fn?:gﬁia‘f?o on 14 January 1997 (14.01.97);
original claims 1-22 replaced by new claims 1-21 (5 pages)]

1. - A socket for coupling an integrated circuit (IC) to a printed
circuit board (PCB), said IC being housed in a package having a
plurality of terminals, said socket comprising:

contact means disposed in a plurality of openings of said PCB for
providing electrical terminal connection to said PCB;

a member movably attached to said PCB and disposed over said
contact means to support said IC, said member having a piurality of
apertures, wherein said plurality of terminals extend through said
apertures and into said openings; and

means mechanically coupled to said member and said PCB for
engaging said terminals with said contact means, thereby electrically
coupling said terminals to said PCB.

2. The socket of claim 1 wherein said mechanical coupling
means comprises a rotatable cam having an untatched and a latched
position, wherein rotation of said cam from sald uniatched to said
latched position causes a translational movement of said member
relative to said PCB.

3. The sockst of claim 2 wherein said contact means
comprise a plurality of resilient contacts.

4.  The socket of claim 2 wherein said member comprises a
non-conductive plate.

5. The socket of claim 2 wherein said mechanical coupling
means comprises a vertical eccentric cam rotationally coupled to said
PCB and engaging said member, said cam having a detent that holds
said cam in said unlatched and said latched positions.
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PCT/ US%/l gi\g‘ “‘““‘ul\mm\“\ Support plate 200 further inc|"'h(7jés a —

transverse ¢ 284 "enYading a vertical eccentric cam actuator 216 that

Is rotationally coupled to PC board 202. As shown in Fig. 3,
fasteners 294‘,61@,)/1459npri se a wde variety of known f astCIvESIsAS2eS,
e.g., plastic snap-1n rivets, having heads 218, shanks 222, and

| ocking slotted | egs 226. Fasteners 204 are |locked in- - correspondi ng
openi ngs 230, fornmed in PC board 202. Gaps G are provi ded between the
top surface of plate 200 and the bottom surfaces - of heads 218.

Consequently, the "gripping |l ength" of fast1e7ners 204 is

6. The socket of claim 2 wherein said mechanical coupling
means comprises a horizontal cam rotationally coupled to said PCB and
engaging said member, said cam having a detent that holds said cam in
said unlatched and said latched positions.

7. A socket for attaching a semiconductor device having a
plurality of terminals to a printed circuit board (PCB) comprising:

a plurality of resilient contacts disposed in a plurality of openings
of said PCB that provide electrical connection to said PCB;

a support plate having a plurality of apertures corresponding to
said plurality of terminais slidingly attached to said PCB, said terminals
extending through said apertures and into said openings such that
when said support plate is moved from a first to a second position, said
terminals engage said resilient contacts to electrically couple said
semiconductor device to said PCB.

8. The socket of claim 7 further comprising a cam rotationally
coupled to said PCB and said support plate, said cam having an
unlatched position and a latched position corresponding to said first and
second positions, respectively.

9. The socket of claim 8 wherein said cam comprises a
vertical eccentric cam having a slotted head.

10. The socket of claim @ whersin said vertical eccentric cam
further includes a detent formed to engage said support plate in said first
and second positions.

11.  The socket of claim 8 wherein said cam comprises a
horizontal cam.

12. The socket of claim 7 wherein each of said plurality of
resilient contacts comprises a first cylindricat body portion having a

AMENDED SHEET (ARTICLE 19) .
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slightly greater than the conbi ned thicknesses of support plate 200 and
PC board lm m wi-hg-pl ate 200 to nmove freely with respect to
PC board I” j mm ion defined by slots 208 and 210. PC board
202 includes ‘a plural sty of through openi ngs 234, corresponding to

apertures 212 but having larger bores than the latter. Qpenings 234
house resiliewpshsoscts 236, made of a conductive netal, e.‘ﬁ% er

al | oy. Fig. 4 illustrates the geonetry and t he nount i ng net hod
of contacts 236 into openings 234. The overall height of contacts 236
IS | ess than the thickness of PC board 202. Each contact 236 incl udes
a gol d-over-ni ckel plated contact head 238, having an entrance opening

240 and a pair of venturi-shaped contact eleng ggs 242. Furthernore,
each contact 236 possesses a downwardl y- tapere cylindrical contact

body 244, h .
d?a?/TEt er of a\sflmr)lgl ger%gmgrhglaétn&ggé I S ﬁQﬁ%ﬁiﬁgég?g?ﬁ?ﬁﬂﬁggﬁﬂgeni ngs
234 whereas, due toa!‘a@ Pﬂb@?c‘m'mE%?ft%?a%GW , the dianmeter of skirt

portion 248 is less than that of openings 234 to facilitate insertion of

contacts 236 into correspgndi Yige gB&R BPSlair 12 widrdin Calth 3f baldliraity bf
resilient contacts further comprises a second cylindrical body portion,
said contact head portion being vertically oriented between said first
cylindrical body portion and said second cylindrical body portion, and
wherein said first cylindrical body portion includes a leading taper for
insertion into said PCB.

14. A low-profile socket for coupling a microprocessor having
a plurality of terminals to a motherboard having a plurality of openings,
said low-profile socket comprising:

a plurality of resilient contacts disposed in said openings of said
motherboard;

a non-conductive support plate movably attached to said
motherboard, said non-conductive support plate including a plurality of
through apertures formed o receive said plurality of terminals such that
said terminails extend through said apertures into said openings, said
non-conductive support plate having an uniatched and a latched
position, said resilient contacts being electrically disengaged from said
plurality of terminals in said unlatched position, and said resilient
contacts being electrically engaged with [engaging] said plurality of
terminals in said latched position; and

means for holding said non-conductive support plate in said
latched position.

15. The low-profile socket of claim 14 wherein said means
comprises a vertical eccentric cam including a siotted head, a cylindrical
body portion concentric with said slotted head, and a cylindrical tail
portion eccentric to said cylindrical body portion, said cylindrical body
pottion engaging a drive slot formed in said support piate, said
cylindrical tall portion rotationally coupled to said motherboard via a
cylindrical opening in said motherboard.
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al so includes a vertical slot 250, fornmed to provide spring action of the
cont act lon with shoul der portion 246, that has a

| arger dmmmmrl“ﬂmmmll ngs 234, the spring action delivered by sl ot
250 all owz cénthact®s 236*t o be tenporarily anchored in correspondi ng

openi ngs 234 before they are permanently attached to the PC board 202

by refl ow sol §eydrigesThe | arge surface area of contact bodi ggrAfkésr16236
WD 97/ 14195

PCT/ US96/ 16236 - 8-

-19-

16. The low-profile socket of claim 15 wherein said drive siot is
formed to allow lateral movement of said vertical eccentric cam without
laterally loading said supporting plate.

17. The low-profile socket of claim 15 wherein said vertical
eccentric cam further includes a flat detent tormed on said cylindrical
body portion, said flat detent atematively engaging said support plate in
said unlatched and said latched positions.

18. The low-profile socket of claim 14 wherein said means
comprises a horizontal cam attached to said motherboard.

19. A method of electrically connecting an integrated circuit
(IC) housed in & package having a plurality of pins to a printed circuit
board (PCB) comprising the steps of:

(a) inserting a plurality of contact members into a
corresponding plurality of openings in said PCB, an inner surface of
said openings having a soldered connection to an electrical trace on
said PCB, each of said contact members abutting in said soldered
connection and also having at least one curvilinear member that
accepts one of said pins;

(b) mounting a support plate to said PCB such that said
support plate slidingly moves over said opening upon rotation of a cam,
said support plate having a plurality of through apertures that accept
said pins;

(c) placing said package onto said support plate such that
said pins extend through said apertures into said openings while said
support plate is in a first position;

(d) rotating said cam from said first position to a second
position thereby causing said pins to electrically engage said at least
one curvilinear member of said contact members.

20. The method of claim 19 further comprising the step,
performed after step (a), of:
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delivers reduced inpedanee—of contacts 236 at high digital-signal
frequencies, thereby inproving electrical performance of the ZIF socket.

Furt hernore mﬂmts 236 directly into the PC board |owers

the profil e““wm‘““ t; thus hel ping to decrease expansion-card

sl ot | oss. The inner surfaces of openi ngs 234 and the outer
surfaces of '“””lﬂ?ﬁt act bodies 244 are reflowsoldered to

securely attach contacts 236 to PC board 202 as well as to provide
positive electrical connections between contacts 236 and PC board
circuitry, e.g., circuit traces 252 termnating in corresponding
openi ngs 234. Refl ow soldering is a process that corrprl ses the steps

of depositing solder (an al | oy having a-2gew nel ting point) on the
parts to be joined, applying heat to the surfaces containi ng t he

deposition to melt the somwwa&nyéﬁw%amcoma%ﬁe & d'fy
and form a sol der j‘g‘%ﬁ‘gﬂ%ce contact bodies 244 aé"e; ?e ovv-s ered

i nt o openi ngs 234, 236 becone permanently attached to PC
board 202 and are electrically coupled t heret o, enabling

hi gh-frequency digital sgnalhelmethbd 't BRIMEIOWitdrbin'ddid cam comprises a
vertical eccentric cam including a slotted head, a cylindrical body
portion disposed in said support plate concentric with said slotted head,
and a cylindrical tail portion disposed in said PCB eccentric to said
cylindrical body portion, said cylindrical body portion having a detent
that engages said vertical eccentric cam in said first and second
positions, and wherein step (d) comprises the step of:

placing a fiat-headed tool into said slotted head;
rotating said tool by 180 degrees such that said detent is
disengaged from said first position, and engaged in said second

position.
THIS SHeT s BEEN |
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traces 252 and contacts 236. Eccentric actuator 216 of the

| ow- priofile ZI F socket according to one_enbodi nent of the present

i AvenmtToTTTS geptcred in"F g. 5. Actuator 216 conprises a head
portion 254 having a slot 256, a cylindrical body portion 258,
concentric wth head portion 254, and a cylindrical tail portion 260,
eccentric vm'-t&org?ﬁagg:t to body portion 258. Body portion PCT/USBB6236r t her
i ncludes a detent, e.g., a flat 262. As shown in Fig. 6, body portion
258 of eccentric actuator 216 engages transverse slot 214 of suppor t
pl ate 200, whereas tail portion 260 engages a circul ar opening 264
formed in PC board 202. The | ength of traqiﬁgrse sl ot 214 exceeds t he
hori zontal distance fromthe center of cyl rical tail portion 260 to

the m dpoint of flat 262 so that actuator 216 can rotate w thout placing

| ateral | oads on support plate 200 (Fig. 7). The conbination of a | ow
profile of the ZIF socket and vertical eccentric cam actuator 216 all ows
the ZIF socket of the present invention to be utilized in nobile-conputing
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PCT/ US96/ 16236 applications, where notherboard space is at a .
iy - Taccessibility 1s problematic. When

flat 262 of actuator 216 is flush with the distal edge of transverse

slot 214, as shown in Fig. 8, support plate 200 of the |ow profile

ZI F-socket i-qygpgfgead in the unlatched position and is readpCT/S96/16236
receive a mcroprocessor 266 having a plurality of pins 268. As the

214

2
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m croprocessor is placed into the ZIF socket, pins 268 pass through the
correspondi ng apertures 212 of support plate 200 and protrude into
opemrgs—234,housi ng resilient contacts 236, w thout engagi ng contact
el'ements 242. Wth support plate 200 in its unlatched position, the ends
of pins 268 coincide mﬁth entrance openi ngs 240 of contacts 236,

clearing el YA By rotating actuator 2PETNISNE16336
revolution in eltﬁer di rection such that flat 262 is flush with the
proxi mal edge of transverse slot 214, support plate 200 of the

| ow-profile ZIF socket is engaged in the |atched position (Fig. 9).
The rotation of actuator 216 transl ates sgpﬁgrt plate - 200 with
respect to PC board 202, causing pins 268 ) m croprocessor 266 to
expand contact elenents 242 of resilient contacts 236, thereby

coupling m croprocessor 266 to PC board 202 and establishing an

el ectrical connection therebetween. Conversely, to decouple

m croprocessor 266 from PC board 202, actuator 216 is once again

rotated half a revolution to the orientation illustrated in Fig. 8, thus
returning support plate 200 s unl atched position.
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As shown in Fig. 10, actuator 216 is easily accessible even if
m cr oprocessor 266 bears a |owprofile oversize heat sink 270. Wen it

i sSThecessary 10 attach m croprocessor 266 to or decouple it from PC
board 202, actuator 216 can be conveniently reached by a screwdriver
272, which is inserted through an opening 274 fornmed in heat sink 270.

Because act uaw”ﬂlesi s readily accessible, it is possible tpgrrisoéricass a
vari ety of heat-sink geonetries in order to reduce expansion-card sl ot

| oss. WO 97/ 14195

PCT/ US96/ 16236
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-10- Many ot her nodifications of the apparatus, sone of which
are « described herein, are possible. For instance, the resilient
conracrs or the TowprofiTe ZI'F socket may have an alternative
configuration illustrated in Fig. 11. Contacts 276 nmay conpri se a head
portion 277 including venturi-shaped contact elenents 278, a first
body portion ¢bnk@yi ng a vertical slot 286, and a seepgiriishewyss
portion having a vertical slot 282. Head portion 277 is vertically
situated between first body portion 284 and a second body portion 282.
First body portion 284 includes a shoul der portion 288 and a skirt
portion 290. The dianeter of shoul der Fortion 288 ts slightly greater
than that of openings 234 whereas, due to 514 the taper of first body
portion 284, the dianeter of skirt portion 290 is | ess than that of
openings 234 to facilitate insertion of contacts 276 into openi ngs
234. -Contact elenents 278 are gol d-over-nickel plated and first and
second body portions 284 and 280 are sol der plated for reflow

soldering to the inner surfaces of openings 234.

216
/
256

254

258

54

FI1G.



Moreover, instead of utilizing snap-in fasteners, support plate 200

may be-slidingly attached to PC board 202 via L-shaped rails 292 (Fig. .
127 As shown 1n Fig. 13, each rail 292 includes a plurality of metal pins
294 soldered into a corresponding plurality of holes 296 in order to

anchor rails 292 to PC board 202. I f snap-in or other types
of f-asteners woa7disesi zed for attaching support pl at e pR@AWSK6E1623E boar d
202, a pair of longitudinal parallel slots engagi ng the snap-in
fasteners nmay be replaced by a plurality of -l ongi tudi nal parall el
slots 298 for the purpose of slidingly anchoring support plate 200 to
PC board 202 (Fig. 14). Therég}ﬁ- profile ZIF socket of the
invention may also utilize a “hori zof3d# cam act uat or 300, as
illustrated in Fig. 15. Actuator 300 i ncludes a canshaft 302,
rotatable by a |l ever 304 attached to the canshaft at an angl e.
Canshaft 302 is rotationally attached to PC board 202 by nounts 306
and 308, anchored to PC board 202 using conventional through-hole
techni ques. Canshaft 302 engages retai ning posts 310, formed at the

rear of support plate 200, such that

(200
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/ 216
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214
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PCT/ US96/ 16236 -11- t he
rotary motron oractuator 300 1s translated into the fore and aft
novenent of support plate 200 with respect to PC board 202.

" WO 9714195 PCT/US96/16236
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The above configurations of the integrated ZI F socket are given only
as exanples. Therefore, the scope of the invention should be
deTerm ned not by the i1ll1usStrations given, but by the appended clains

and their equival ents. -12-
CLAI M5 | claim
) " WO 97714195 , PCT/US96/16236
8/14
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1. A socket for coupling an integrated circuit (1C) to a printed circuit
board (PCB), said |IC being housed in a packade having a plurality of

termnals, sald socket conpri sing: contact neans disposed in a
plurality of openings of said PCB for providing electrical termnal
connection to said PCB; a nenber novably attached to said PCB and

di sposed overwgpidrs@ent act neans to support said | C, said mpgrasesiReng a
plurality of apertures, wherein said plurality of term nals extend through

said apertures and into said openings; and means mechani cal ly coupl ed
to said nenber and said PCB for engaging said termnals with said contact
nmeans, thereby electrically coupling said é{irm nals to said PCB. 2.
The socket of claim1 wherein said nechani¥d# coupl i ng means conprises a
rotatabl e cam havi ng an unl atched and a | atched position, wherein rotation
of said camfromsaid unlatched to said | atched position causes a
transl ati onal novenent of said nenber relative to said PCB.

266

270
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3. The socket of claim2 wherein said contact neans conprise a plurality

of resirlient contacts. 4. The socket of claim?2 wherein said
meffber conpri ses a non-conductive plate. 5. The socket of claim2

wherein sai d nechani cal coupling neans conprises a vertical eccentric cam
rotationally coupled to said PCB and engagi ng said nenber, said cam having
a detent that wipdpgesai d camin said unl atched and sai d | at qipavioseerse2s6 ons.

10/14
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-13- 6. The socket of claim 2 wherein said nechanical coupling
means conprises a horizontal camrotationally coupled to said PCB and
engagi ng sal d nenber, said cam having a detent that holds said camin said
unl atched and said | atched positions. 7. A socket for attaching a
sem conductor device having a plurality of termnals to a printed circuit
board (PCB) cQupéinaidiy: a plurality of resilient contarCHUS#/A§6ed in
a plurality of openings of said PCB that provide electrical connection to
sai d PCB; a support plate having a plurality of apertures
corresponding to said plurality of termnals slidingly attached to said
PCB, said term nals extending through sai§1?5§rtures and into said openings
such that when said support plate is nove ma first to a second

position, said term nals engage said resilient contacts to electrically
couple said '

12

FIG.



sem conductor device to said PCB. 8. The socket of claim7 further
conprising a camrotationally coupled to said PCB and said support plate,
sar,d cam having an unl at ched position and a [ atched position correspondi ng
to said first and second positions, respectively. 9. The socket of
claim 8 wherein said cam conprises a vertical eccentric camhaving a

sl otted head: woerng1es 10. The socket of claim9 wherein saipgTiSnéieas
eccentric camfurther includes a detent forned to engage said support plate
in said first and second positions. 11. The socket of claim$8
wherein said cam conprises a horizontal cam 12. The socket of
.claim7 wherein each of said plurality of resilient contacts conprises a
first cylindrical body portion having a

13
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- 14 - vertical slot, and a contact head portion having an entrance
opening and a pair of curvilinear contact el enents. 13. The socket
of ;craim IZ wherern each of said plurality of resilient contacts further
conprises a second cylindrical body portion, said contact head portion
being vertically oriented between said first

WO 97/14195 _ PCT/US96/16236

13/14
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cylindrical body portion and said second cylindrical body portion, and
wherein said first CEIindricaI body portion includes a |leading taper for
insertion 1nto sal : 14. A lowprofile socket for coupling a
m croprocessor having a plurality of termnals to a notherboard having a

plurality of openings, said |lowprofile socket conprising: a
plurality of -wa9shi@et contacts disposed in said openings ofpCTAISS6/16236
not her boar d; a non-conductive support plate novably attached to said

not her board, sai d non-conductive support plate including a plurality of

t hrough apertures fornmed to receive said plurality of term nals such that
said term nals extend through said apertures into said openings, said

non- conducti ve support plate having an unld/thed and a I at ched posi tion,
said resilient contacts being electrically disengaged fromsaid plurality
of termnals in said unlatched position, and said resilient contacts being
el ectrically engaged with [engaging] said plurality of termnals in said

| at ched position; and means for hol ding said non-conductive support
plate in said

7
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| at ched position. " 15. The lowprofile socket of %MeleﬁerB 6
sai d Treans conpri ses vert I cal eccentric camincluding otted

cyl ¥ ndr \ n concentric with said slotted he# 3hﬁaﬁjpmg?
cyllnd K n eccentric to said cylindrical body pbrtlon sai d

cyli ndr| ac bedy portlon engaging a drive slot forned in said support

plate, said cylindrical tail portion rotationally coupled to said"
mot herboard via a cylindrical openlng in said notherboard.

-12-

CLAIMS
| claim:

1. A socket for coupling an integrated circuit (IC) toa printed
circuit board (PCB) said IC being housed in a package havmg a
plurality of termlnals said socket comprising:
contact means disposed in a plurality of openings of said PCB for
- providing electrical terminal connection to said PCB; | '
- a member movably attached to said PCB and disposed over said
contact means to support said IC, said member having a plurality of
apertures, wherein said plurality of terminals extend through said
apertures and into said openings; and ' _.
means mechanically coupled to said member and said PCB for ‘-
engaging said terminals with said contact means, thereby electrically
coupling said terminals to said PCB.

; .
[
N gl

2. The socket of claim 1 wherein said mechanical coupling
means comprises a rotatable cam having an unlatched and a latched
position, wherein rotation of said cam from said unlatched to said
latched position causes a translational movement of said member
relative to said PCB. ' |

&

3. The socket of claim 2 wherein said contact means
comprise a plurality of resilient contacts.

. 4. - The socket of claim 2 wherein said member compnses a
non-conductive plate

5. The socket of claim 2 wherein said mechanical coupling
means compnses a vertical eccentric cam rotatlonally coupled to said
PCB and engaging said member, said cam having a detent that holds
said cam m said unlatched and said latched positions.

' -.;"‘lh"ﬂ ) ey
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slot i's | ateral novenent of said vertical m%@ Sd |
W t hout (liiﬂﬂﬂ m‘“ﬂmaﬁmb sai d supporting plate. ﬁahPREST_
| ow pro aim 15 wherein said vertical eccentric camfurther

i ncl udes a flat detent forned on said cylindrical body portion, said flat
detent alternatively engagihg said support plate in said unlatched and said
| at ched positions. 18. The lowprofile socket of claim 14 wherein
sai d neans conprises a horizontal cam attached to said notherboard.

19. A nethod of electrically connecting an.ijgtegrated circuit (1C) housed
in a package having.a plurality of pins to a printed circuit board (PCB)

conprising the stepsgol: The sockd of dISHF 2 WHEeh Bhid AbLAYNICLI CHUMIAG!

menbers into a o ) . .
means comprises a horizontal cam rotationally coupled to said PCB and

_engaging said member, said cam having a detent that holds said cam in
said unlatched and said latched positions.

7. ;A socket for attaching a semiconductor device having a
plurality of terminals to a printed circuit board (PCB) comprising:

a plurality of resilient contacts disposed in a plurality of openings
of said PCB that provide electrical connection to said PCB;

a support plate having a plurallty of apertures correspondlng to
said plurality of terminals slidingly attached to said PCB, said terminals
extending through said apertures and into said openings such that
when said support plate is moved from a first to a second paosition, said
terminals engage said resilient contacts to electrically couple said -
semiconductor device to said PCB. |

—

8. The socket of claim 7 further comprising a cam rotationally
coupled to said PCB and said support plate, said cam having an
unlatched position and a latched position corresponding to said first and
second _positions, respectively.

0

9. The socket of claim 8 wherein said cam comprises a
vertical eccentnc cam having a slotted head.

10. The socket of claim 9 wherein said vertical eccentric cam
further includes a detent formed to engage said support plate in said first
~and second positions.

11. - The socket of claim 8 wherein said cam comprises a
horizontal cam. '

12. The socket of claim 7 wherein each of said plurality of
resilient contacts comprises a first cylindrical body portion having a
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orrosponm -ng—plurali-ty- of openings in said PCB, an knner &w&@é / ;1§23
openi ngs having a sol dered connection to an el ectrical trz& % 07
each gmmlﬂu'“ !m["ll mbers abutting in said soldered co a&'g (ﬁﬁg“g
havi n I rvilinear menber that accepts one of said pins;
(b) foufiti hg A support plate to said PCB such that said support plate
slidingly noves over said opening upon rotation of a cam said support
plate having a plurality of through apertures that accept said pins;
(c) pl aci ng sai d package onto said support plate such that said pi ns
extend through said apertures into said openrnb@ whil e said support pl ate

isinafirst position; ~ (d) rotating said camfromsaid first
position to a secmdicpbslbt iamd ahenmy head giontiprs havingiamsentrartesopeningl | y -

engage sai d at ?ﬁ& Ia(;‘%ﬁn ?SE\Y @%ﬁ?ﬁo%@@feﬂnt?a' d contact nenbers.

20. The nethod o er conprirsing the step, perforned after
step (a), of: :

13. The socket of claim 12 wherein each of said plurality of
resilient contaéts further comprises a second oylindrical body portion,
said contact head portion being vertically oriented between said first
cylindrical body portion and said second cylindrical body portion, and
wherein said first cylindrical body portion includes a leading taper for
insertion into said PCB.

14. A low-profile socket for ooupling a microprocessor having
a plurality of terminais to a motherboard having a plurality of openings,
said low-profile socket comprising: : : e

a plurality of resilient contacts disposed in said openings of said
motherboard,;

a non-conductive support plate movably attached to said _
motherboard, said non-conductive support plate including a plurality of
through apertures formed to receive said plurality of terminals such that
said terminals extend through said apertures into said openihgs, said
non-conductive suppon_plate having an unlatched and a latched

> position, said resilient contacts being electrically disengaged from said
plurality of terminals in said unlatched position, and said resilient
contacts being electrically engaged with [engaging] said plurality of
terminals in said latched position; and

means for holding said non-conductrve support plate in said
latched position. -

-

15.  The low-profile socket of claim 14 wherein said means
comprises a vertical eccentric cam including a slotted head, a cylindrical
"body portion concentric with said slotted head, and a cylindrical tail
portion eccentric to said cylindrical body portion, said cylindrical body
portion engaging a drive slot formed in said support plate, said
cylindrical tail portion rotationally coupled to said motherboard via a
cylindrical opening in said motherboard. |

BTN e
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body po n sr!'oséd fn said support plate concentric with said slotted
head,. and a cylindrical tail portion disposed in said PCB eccentric to said

-15 -

16.  The low-profile socket of claim 15 wherein said drive slot is
formed to allow lateral movement of said vertical eccentric cam without
laterally loading said supporting plate.

17.  The low-profile socket of claim 15 wherein said vertical
eccentric cam further includes a flat detent formed on said cylindrical
bedy portion, said flat detent altematively engaging said support plate in
said unlatched and said latched positions.

18.  The low-profile socket of claim 14 wherein said means
comprises a horizontal cam attached to said motherboard.

19. A method of electrically connecting an integrated circuit
(IC) housed in a package having a plurality of pins to a printed circuit
board (PCB) comprising the steps of: |
(a) insertinga pIOrality of contact members into a
corresponding plurality of openings in said PCB, an inner surface of
said openings having a soldered connection to an electrical trace on
said PCB, each of said contact members abutting in said soldered -
Py connection and also heving at least one curvilinear member that
o accepts one of said pins;
~ (b)  mounting a support plate to said PCB such that said
support plate slidingly moves over said opening upon rotation of a cam,
said support plate having a plurality of through apertures that accept
said pins; . _
' (c) placing said package onto said support plete such that
said pins extend through said apertures into said openings while said
_support plate is in a first position; o
(d) . rotating said cam from said first position to a second
position thereby causing said pins to electrically engage said at least
one curvilinear member of said contact members

20. The method of claim 19 further comprising the step,
performed after step (a), of:

AR R



cylindrical body portion, said cylindrical body portion ha\MtérI{ 1 6&/ .
t hat engMccent ric camin said first anctﬁha*ﬁC

pgsi tions, and (d) conprises the step of: @@&PD 1QQ7
flat- headeaum | otted head; rotating said tool b

degrees suc m etEnt s di sengaged from sai d first position, and

engaged in sai d second p05|t|on

.-15-

reflow soldenng each of said contact members to said soldered
connection. '

21,  The method of claim 19 wherein said cam comprises a
vertical eccentric cam including a slotted head, a cylindrical body
portion dlsposed in said support plate concentric with said slotted head,

~ and a cylindrical tail portion disposed in said PCB eccentric to said
cylindrical body portion, said cylindrical body portion having a detent
that engages said vertical eccentric cam in said first and second
o~ posmons. and wherein step (d) comprises the step of: .
st placing a flat-headed tool into said slotted head,;

rotating said tool by 180 degrees such that said detent is
disengaged from said first position, and engaged in sald second . .
position. '

()
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