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present invention relates to an electrical connector and, in parti'c 1?63 g :j
zeko insertion.force, pin grid array .socket. Integrated circuits (I1C s)

have becone the world's standard for electronic circuits. These range from
basic transistor networks to conplex nmenory, m croprocessor and nmulti-chip
nodul e circuits. The common denom nator to all such circuits is that they

are produced en nasse on a substrate such as silicon and then separated

into individual units commonly known as chi ps:1-The majority of chips are

then nmounted in a carrier for subsequent incorporation into end products.

The basic size, shape and construction of the carrier is comonly known as

t he package and many standard packages have energed. Sone exanples are
commonly known as DIP, SQJ, PLCC, QFP and PGA. Chip packages have devel oped
to accommodate both circuit function, i.e., nunber and placenent of | eads,

and assembl y trendSzz?no crNg R 310 P CIRE P et (aGa YstxEw| der assenbl y.

VWhile the magjority o devices are soldered in place, several factors
such as device avmligi§+ggushs_;nxgn§§pn upgr ades, etc., =~ have

traditionally shown that Tﬁl@rﬁrb§eﬁtneﬁﬂrér§tﬁﬁgkgélh€e§ r@gaaﬁl Srediridigl I
package. |1 C sockets are known in the art, for receiving, rid er%,(PGN

packages. Previous ¢Q§¥§ﬁ§§ﬁé@§dreﬁﬂlP%Ht%FWﬂiﬁ¥|ﬁnﬁﬁqﬂ & SFE eanoforgsy pin
i nsertion force. oricd) E:0fdptsodiastl ted in | ead

Integrated circuits (IC's) have become the world's
standard for electronic circuits. These range from basic
| transistor networks to complex memory, microprocessor and
multi-chip module circuits. The common denominator to
all such circuits is that they are produced en masse on
" a substrate such as silicon and then separated into
individual units commonly known as chips. The majority
of éhips are then mounted in a carrier for subsequent
incorporatioh into end products. The basic size, shape
and construction of the carrier is commonly known as the
package and many standard packages have emerged. Some
examples are commonly known as DIP, SOJ, PLCC, QFP and
PGA. Chip packages have developed to accommodate both
circuit function, i.e., number and placement of leads,
and assembly trends, i.e., through-board and surface
‘mount solder assembly. While the majority of IC devices
are soldered in place, several factors such as device
availability, testing, upgrades, etc., have
traditionally shown that there is a need to socket IC's
regardless of their package. IC sockets are known in the
art for receiving pin grid array (PGA) packages.
Previous PGA sockets required a high insertion force or
low insertion force. Such sockets resulted in lead
damage due to the high insertion and withdrawal forces.
Presently, IC packages have increasingly larger pin
counts due to the continued min;aturization of the IC's



damage due to the high insertion and withdrawal forces. Presently, IC
packages have increasingly larger pin counts due to the continued

mnd aturization of the IC s. -2- Such increased pin counts require zero
insertion force (ZIF) sockets. For exanple, Intel, Inc. [err]

Processor Sockets are known in the art. Generally, the contacts used in
these sockets are referred to as normally closed contacts. Such ZIF PGA
sockets are known in the art but include conplex and expensive designs.

Such contact designs are stressed greatt¥- as the insertion forces
increase. Also, such common contact designs have |arge plating areas which
i ncrease cost. FurSheh lgacbagedk@nnknnqyﬁs(XEqumrqnananmsnrmy@quﬁ@@ce
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socket having a contact. design whi.ch provid
_ _ Such contact designs are stressed greatly as the
insertion forces increase. Also, such common contact
designs have large plating areas which increase cost.
Further, such socket designs do not provide for adequate
cooling of the IC packages. Accordingly, there is
desired a ZIF PGA socket design which overcomes the
aforementioned shortcomings;
-Summary Of The Invention

It is, therefore, an object of the present
invention to provide a socket which includes a contact
design which is quickly and inexpensively manufactured.

It is another object of the present invention to
provide a socket having a contact design which provides
for a selective plating area.

It is a further object of the present invenﬁion to
provide a socket having a contact design which provides
for low stress-strain upon increase of normal force.

It is another object of the present invention to
provide a contact design providing for great elastic
range upon insertion. , _

It is a further object of the present invention to
provide a contact which may be generated on a die having
small centers to reduce material usage.

It is another objeét of the present invention to
provide an air-gap to provide additional cooling of the
IC package.

According to the above object of the present
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for |l ow stress-strain upon increase of normal force. It is another object
of the present invention to provide a contact design providing for great
el astic range upon insertion. It is a further object of the present

i nvention to provide a contact which nmay be generated on a die having snal
centers to reduce material usage. It is another object of the present

I nvention to provide an air-gap to provide additional cooling of the IC
package. According to the above object of the present -3- invention, a
zero insertion force, pin grid array |C socket3tonprises a cover slidably
engaged to a base and the cover having an array of holes forned

t her et hr ough corresjmvnenhtijohp an zerayinseptscngderice,t lperbageidomarray IC

receiving a corresponding array. | C pin T, S e
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pair of conti nuous n
fork shape, having a tail portion and a U-shaped portion

having a pair of torsional beams. The U-shaped portion
has an open side including retention arms being bent at
a 45°angle to the plane of the tail and U-shaped porfion.
The open portion of the contact includes a pair of wipe
surfaces and shoulders. The wipe surfaces are at the
stamped edge of the contact.

The contact includes a pair of continuous torsional
beams having a surface area of at least forty percent of
the surface area of the entire contact. The torsional
beam provides for a low stress/strain force ratio.

The contact includes a pair of wipe surfaces along
the stamped edge or the first side of the open end of the
contact. This arrangement provides for a reduced
selective plating area. A selective plating area
includes an area less than an eightieth of the size of
the entire contact.

Further, the array of holes, the corresponding
passages and the corresponding contacts have
approximately .070 inch spacing.

These and other features of the invention are set
forth below in the following detailed description of the
presently preferred embodiments.

Brief Degcription of the Drawings

Figure 1 is a perspective view of the socket of the

present invention.

Figure 2 is a partial side elevation cut-away view



beans having a surface area of at |east forty percent of the surface area
of the entire contact. The torsional beam provides for a | ow stress/strain
force ratio. The contact includes a pair of w pe surfaces al ong the stanped
edge or the first side of the open end of the contact. This ‘arrangenent
provides for a reduced selective plating area. A selective plating
area includes an area less than an eightieth of the size of the entire
contact. Further, the array of holes, the correspondi ng passages and

t he correspondi ng contacts have approxi-fately .070 i nch spaci ng.

These and other features of the invention are set forth belowin the
fol | owi ng det ai | ed ofe Faguxei ant@kemh@tpﬂégsnﬂk? preferred enbodi nents.
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socket of the present invémntion |gur Is a part el evat iron
cut-away view  -4- of E‘lgmr@ 14t digerm apllarlneVIQe‘Q offi gﬁh% gockes phnthcew
of the socket of Fi iEVANLE ot hEiva %Qevbgwégfrgggvggpket of the
present invention aV|ng the cover renove ure IS an enlarged pl an

view of Area A of the sodReMrgf SFigupe gnlarge plan view of Area A of the
socket of Figure 4.

Figure 6 is a side elevation cut-éway view of the
socket of Figure 5 taken at line 6-6.

Figure 7 is a side elevation cut-away view of'the
socket of Figure 5 taken at line 7-7.

Figure 8 is a perspective view of a contact of the.
present invention.
| Figure 9 is a perspective view of a contact of the
prior art.

Figure 10 is an enlarged view of an alternative
embodiment of the socket of the present invention.

Figure 11 is a side elevation cut-away view of the
socket of Figure 10 taken at line 11-11.

Figure 12 is a perspective view of a contact of an
alternative émbodiment of the present invention. '

Figure 13 is a perspective view of a contact of a
further alternative embodiment of the present invention.

Figure 14 is a side elevation cut-away view of an
alternative embodiment of the present invention.
Detailed Description of the Presently Preferred
Embodiments

An embodiment of the zero insertion'force,'pin
grid array socket of the present invention is best
‘understood by Figures 1-12. Turning to Figure 1, socket
10 is shown in perspective view having base 20 and cover
40. The cover 40 includes an érray of holes 42 for
receiving pins of an IC package. The socket 10 includes
an actuator 60 for sliding the cover 40. Figure 1 shows



Figure 6 is a side elevation cut-away view of the socket of Figure 5 taken
at line 6-6. Figure 7 is a side elevation cut-away view of the socket of
Figure 5 taken at line 7-7. Figure 8 is a perspective view of a contact of
the present invention. Figure 9 i's a perspective view of a contact of the
prior art. Figure 10 is an enlarged view of an alternative enbodi nent of
the socket of the present invention. Figure 11 is a side elevation cut-away
view of the socket of Figure 10 taken at line 11-11. Figure 12 is a
perspective view of a contact of an alternativ®-enbodi nent of the present
invention. Figure 13 is a perspective view of a contact of a further

al ternative enbodi nehe attuhbopr€8ein anvéntenmediagﬂrpoaﬂti@na sBylemoving
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socket 10 is shown in perspective vi ew havinhg base cover 40.
cover 40 includes aRCaPREKAIR M%?%EOPBFeﬁeE%lQ@%QS%W 30 Fda Enparkige.

The socket 10 includgstra f@*p&ﬂk&géﬁgihgrtﬁfbﬂgﬁ9tﬁé“%d¥¥é§boﬁﬁ1n§'nysylof

shows - holes 42 of the cover 40. The array of pins of the IC
package are inserted through the array of holes 42 of the
cover 40 and into the corresponding array of passages of
the base 20. Due to the design of the contacts and the
passages of the base 20, the insertion of the pins
requires a zero insertion force. Following full
insertion of the pins into the holes 42 and passages of
the base 20, the actuator 60 is moved in the direction of
arrow 62 causing the cover 40 to slide in the direction
of arrow 43, forcing the pins into their fully mated
position with the contacts mounted in the passage of.the
base 20.

.~ The cover 40 is mounted to the base 20 via outer
latches 51 which'engage hooks 53 of the base 20. As
well, the cover 40 includes inner latches 52 which engage
inner hooks 54. 1In a preferred embodiment, the latches
51,52 are inﬁegrally molded with the cover 42, and the
hooks 53,54 are integrally molded with the base 20. The
latches include an opening 55. The opening 55 has a
sufficient width greater than the hooks 53,54 so that the
cover 40 may slide freely in direction of the arrows
41,43 without abutting the hooks 53,54. While the
latches 51,52 act to retain the cover 40 onto the base
20, they also provide a means for limiting warpage of the
cover 40. The IC packages which are mounted to the
socket 10 can undergo great changes in heat dissipation.
Such heat may cause the warpage of the socket 10. To



the actuator 60 in an internediate position. By noving the actuator 60 in
the direction of arrow 61, the cover 40 wll be slid in the direction of
arrow 41 to nove the cover 40 into the opened position. In this position,
the 1 C package will be nounted to the socket 10 via insertion of the IC
package pins through the corresponding array of holes 42 of the cover 40.
The array of pins of the |IC package are inserted through the array of holes
42 of the cover 40 and into the corresponding array of passages of the base
20. Due to the design of the contacts and the-fassages of the base 20, the
Insertion of the pins requires a zero insertion force. Fol | owi ng
ful'l insertion of tawoid rsuchtwarpagehdhnea pieﬁeﬂrpdsemg@dlménthefcbmsmﬂibr
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mat ed position\MtrpQrEannmﬁutherﬁnnkeniIOLthe passage of the base 20. The
cover 40 is nounted to t i arch 5 | C,
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the package. The stand-offs are received by the stand-
off holes 46 of the present invention and maintain an
air-gap between the cover 40 of the socket 10 and the IC
package (See Figure 2). The actuator 60 of the present
invention, in its preferred embodiment, includes an end
portion 64 which is bent at an angle of approximately
15°-30° from the axis of the shaft 65 of the actuator 60.
The bent end 64 of the actuator 60 allows for the
actuator 60 to be easily gfasped to move the aétuator 60
from its <closed position to the open position.
" Especially when an IC package is mounted to the socket
10, the bent end 64 of the actuator 60 is easily grasped.
The actuator 60 is mounted in a channel 67 of the base
20. The channel 67 has an open end 68 and a closed end
69. At the closed end 69, a retaining wall 70 extends
 from the edge of the base 20 and is perpendicular to
channel 67. A retaining wall 70 retains the actuator 60
within channels 67 upon attachment of the cover 40 over

the actuator 60 and onto the base 20.
Figure 2 shows a partial side elevation cut-away
view of Figure 1 taken at line 2-2 and also shows an IC
- - package 80 mounted to the socket 10. The base 20
includes passages 22. Mounted within most passages 22
are contacts 30. Mounted to the base 20 is the cover 40.
The cover 40 includes the holes 42. Generally, these



| at ches 51,52 act to retain the cover 40 onto the base 20, they al so
provide a neans for limting warpage of the cover 40. The |C packages
whicch are nmounted to the socket 10 can undergo great changes in heat

di ssi pation. Such heat nmay cause the warpage of the socket 10. To avoi d
such warpage in a preferred enbodi nent, four outer |atches 51 are oriented
on either side of the inner portion of the socket 10. The socket 10
includes on its cover stand-off hole 46. The stand-off hole 46 receives a
stand-of f nounted on sel ected pins of the |IC package. According to
specific industry specifications, each IC pack%@e I ncl udes four stand-off
pins adjacent to the center of the package. .The stand-offs are received, by
the stand- of f hol €B0kes o#2 t3%e headfd itey @ddoyn thgdeaaY niBFRT BkoR| oL gRns

between the cover 4f0foft hensoaketpdékadsl 80¢ |Ks PER&KAGR IR 08 €hdks a
The actuator 60 of i.nvention, in_i ref.erred enbodi nent
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base

is provided an air-gap 85 of equal spacing. This air-gap
85 provides for the circulation of air between the IC
package 80 and the socket 10. The air-gap 85 allows for
heat reduction to occur for the IC package 80 and the
socket 10. - |

Figure 3 is a plan view of the socket 10 of Figure
1 having the cover 40 and the base 20. The cover 40
includes holes 42 which include a beveled opening for
receiving the pins of an IC package. The stand-off holes
46 are through-holes which do not have a beveled opening.
An actuator lever 60 is mounted in channel 67 of the
housing 20 and is retained to the socket 10 via retention
wall 70. The actuator 60 may be mounted on either the
right or left side of the socket 10. Outer latches 51
engage hooks 53. Inner latches 52 engage hooks 54.

Figure 4 is a plan view of the socket 10 having the
cover 40 removed. The base 20 is shown having an array
of passages 22. The contacts 30 are mounted in the
passages.zz. The channel 67 is shown having the actuator
removed. In a preferred embodiment, the socket 10 houses
two hundred thirty-six contacts on .100 inch spacing.
Generally, the socket 10 has an overall dimension of
1.940 inch x 2.430 inch x .320 inch. In a preferred
embodiment, the housing of the cover and base are
injection molded from a polymeric material.

Turning to Figure 5, an enlarged plan view of



20. The channel 67 has an open end 68 and a closed end 69. At the closed
end 69, a retaining wall 70 extends fromthe edge of the base 20 and is
perpendi cul ar to channel 67. A retaining wall 70 retains the actuator 60
wi thin channels 67 upon attachnment of the cover 40 over the actuater 60 and
onto the base 20. Figure 2 shows a partial side elevation cut-away view of
Figure 1 taken at line 2-2 and al so shows an | C package 80 nounted to the

socket 10. The base 20 includes passages 22. Munted wi thin nost passages
22 are contacts 30. Mounted to the base 20 is-8he cover 40. The cover 40
i ncl udes the holes 42. Generally, these -7- holes 42 are beveled to

al l ow the easy i nseséctiomfa pfnFighref 4t e skowpnckale BdseA20t brRcIhAes - tttid
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10. Figure 3 is a an V|ew 0
pln of the IC package. The pin 1s then slid in direction

of arrow 24 and is moved from zero insertion force bore
25 into passage 22 via the movement of the cover 40. The
pin first contacts shoulders 31,34 of the retention arms
35 of the contact 30. The pin then continues past
shoulders 31 to arrive in its fully mated p051tlon
against wipe areas 32,33.
Figure 6 is a side elevation cut-away view taken at
line 6-6 of Figure 5. The base 20 includes the passages
- 22 having the contacts 30 mounted therein. The contact
30 includes a tail 38 and a U-shaped section 37 at the
opposite end from the tail 38. The U-shaped section 37
has at its open end retention arms 35. The retention
arms 35 are bent at approximately a right angle to the
plane of the tail 38 and the U-shaped section 37 and
parallel to the stamped edge of the contact 30. The
tails 38 of the contacts 30 are inserted into apertures
29 of the base 20. _
Figure 7 is a side elevation cut-away view of
Figure 5 taken at line 7-7. The base 20 is shown having
the passages 22 having the contacts 30 mounted therein.
The contacts 30 have the tail 38 and at the opposite end
the U-shaped section 37. The U-shaped section 37 has at
its open end the retention arms 35. The contacts 30 also
include wings 26 for providing a friction £fit of the
contact 30 within the passage 22. .
Turning to Figure 8, the contact 30 includes the



1 having the cover 40 and the base 20. The cover 40 includes holes 42

whi ch include a bevel ed opening for receiving the pins of an | C package.
The stand-of f hol es 46 are through-hol es which do not have a bevel ed
opening. An actuator |ever 60 is nmounted in channel 67 of the housing 20
and is retained to the socket 10 via retention wall 70. The actuator 60 may
be nmounted on either the right or |eft side of the socket 10. Quter |atches
51 engage hooks 53. Inner |atches 52 engage hooks 54. Figure 4 is a plan

vi ew of the socket 10 having the cover 40 remmyed. The base 20 is shown
havi ng an array of passages 22. The contacts 30 are nounted in the

passages 22. The chagppel 387 3¢S o3ied &%@gtw %Hﬁé&r EERRYRd 37l 2 the

preferred enbodi nent, the socket 10 houses tmo red t I rty-six contact
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greater than the difpeeut\eiae%];wete?le 45°-90°. The retention arms 35 of the
contact 30 include the shoulders 31,34 and the wiping
areas 32,33. _

The insertion of the pin of the IC package into the
contact 30 is represented by pins 81a,81b. Generally,
the contact 30 is a stamped contact of a copper alloy or
phosphor bronze. The contact 30 is stamped on a die in
a'ﬁnitary plane. The unitary plane is that of the tail
38 and the U-shaped section 37. The stock that the
contact 30 is stamped from, in a preferred embodiment,
has a stamped edge or a first side 11 which generally has
a thickness of .005 inch and a wipe area 33 which is
approximately .030 inches long, providing a total wiping
surface area of .00036 square inches compared to the
total contact surface area which is .031 square inches or
approximately eighty-six times the wiping surface area.
This small wiping area allows for selective plating of a
small area of the contact 30. Prior to the forming of
the retention arms 35 at approximately a right angle, the
contact 30 in its unitary plane is plated at this
selective wiping area 33 or target area. A method of
forming the socket includes preparing a plurality of
contacts on a die in a unitary plane plated generally at
the selective wiping area 33. It can be seen that the
overall design of this contact 30 allows for a great
reduction in the plating materials required for this



pin of the IC package. The pin is then slid in direction of arrow 24 and is
noved from zero insertion force bore 25 into passage 22 via the novenent of
t he- cover 40. The pin first contacts shoulders 31,34 of the retention arns
35 of the contact 30. The pin then continues past shoulders 31 to arrive
inits fully mated position against wi pe areas 32,33. Figure 6 is a side

el evation cut-away view taken at line 6-6 of Figure 5. The base 20 i ncl udes
t he passages 22 having the contacts 30 nounted therein. The contact 30
includes a tail 38 and a U shaped section 37-ap-the opposite end fromthe
tail 38. The U shaped section 37 has at its open end retention arns 35.

The retention arnms Ehd& bAN ain WRIRESAR enbddidintangA d p1htany ane
of the tail 38 and the U shaped section 37 and_parallel to the Stanped edge

of the contact 30. adhgxreq gFPsths Mine,AXRAR ads3303RMe Ui ch? elbenipall
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has at its open end the r t%nfion ar S.qﬁgmecon agfs 30 a!sg iqglud
wings 26 for provi g %ﬁ Efieoﬁrf?gg%yf'% Eht &t %ﬁ BPERR R T e r[3‘<1fs§a'sg‘e
22. Turning to Fi grre ®ellhe thentamitafk | debigas dfhecthe present invention
| allows for the contacts to be spaced on the die on .100
inch spacing so that they may be quickly and easily
inserted into the passages 22 of the base 20 and
providing for minimal material usage.

The IC package pin 8la is initially inserted into
the zero insertion force bore and is then slid in the
direction of arrow 24. The pin 8la is slid between the
retention arms 35 of the contact 30. The pin 8la
initially contacts shoulders 31,34 of the retention arms
35. As the pin 8la slides past shoulders 31,34, the
greatest amount of force is received by the contact 30.
Because each retention arm 35 is a unitary member with
the entire torsional beams 27,28 and the U-shaped portion
37, the entire force received at the shoulder 31 is
spread along the entire length'of the torsional beams
27,28 of the U-shaped section 37. The force of the pin
8la against the shoulders 31 causes the torsional beams
27,28 including the retention arms 35 to deflect in a
torsional manner in the direction of arrow 39. Each
torsional beam 27,28 of the contact 30 receives this
torsional deflection upon insertion of the pin 81a.

The present contact design provides for the contact
being stamped from a sheet of material having a narrow 2
dimension or thickness or first side 11. The rolled
surface of the material is of sufficient width and length
for the X-Y dimensions of the contact and define a second



-9- tail 38 at one end and the U-shaped section 37 at-the other end. The
U-shaped section 37 includes an open end having torsional beans 27, 28.

At - the end of the torsional beans 27,28 are the retention arns 35. The
retention arns 35 are bent at an angle to the U shaped secti-on 37 and the
tail 38 of the contact 30. The angle at which the retention arns 35 are
positioned may vary from between [err]. The retention arns 35 of the
contact 30 include the shoulders 31,34 and the w ping areas 32,33. The
insertion of the pin of the IC package into thé-contact 30 is represented
by pins 8la,81b. Generally, the contact 30 is a stanped contact of a copper
al l oy or phosphor tideel2 Brd corihierd soidss 1 amfdhe getensiion pruds A%

plane. The unitary planed Saf higrd e&ecﬁéldec%ﬁl@ryidéﬁqzuo&h&nﬁeéeqtd@&3

37. The stock that_the contact™ 30 is stanped from in a preferred

enbodi nent, has a fnple cageask a0 r Juch d}éell‘ilml ghoggnéhg IKphatdvely
thi ckness of . 005 iykdy @mf étréwe ﬁssaaa§3cwﬂp§bea8tap2hexrcmt:ehéssoaﬁ the
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approximately ei ghtdo:stascﬁl BBSfblﬁetWeplﬁw:sSieraﬂcenﬁﬁm i snaﬁaéa Biypitige

area allows for selecti atlng na gge;éﬂgaea of thesggnta tb30 cgnéor

to the formng of t r 785 6&FﬁhF§F9 rfﬁ t %yﬁﬂ ?%e

contact 30 in its wwsteation axmsi 35pandeb athd lEntire torsional beam 27,28.
Such torsional beams 27,28 provide for the advantages of
the present invention of a low stress/strain force ratio
and a great elastic range, as compared to the straight
cantilever designs of the prior art (See Figure 9). The
prior art contact designs have the retention arm 82 bent
(or stamped at an angle to the first side 11' which
provides only the narrow thickness of the contact to
receive torsional forces of the retention arm, which are
not transferred to the beam 83 of the contact 80. Due to
‘the dispersion of the normal force of the pin 8la of the
present invention along the entire torsional beams 27,28
length, the stress-strain measurement is lessened for
this contact design. Thus, the torsional beams have a
surface area of at least forty percent of the entire
contact surface area, provide for greater elastic range
than the contacts of the prior art, while maintaining
sufficient normal forces.

After the pin 8la is slid past shoulders 31 of each
retention arm 35, it attains its final mating position
against wiping areas 32,33. The pin 81b is shown in the
final mated position abutting wiping areas 32,33 of the
retention arms 35 of the contact 30. The distance between
the wiping areas 32,33 is only slightly greater than that
between the shoulders 31,34, and the force of the contact
30 against the pin 81b is a sufficient normal force to



selective w ping area 33 or target area. A nethod of form ng the socket

I ncl udes preparing a plurality of contacts on a die in a unitary pl ane

pl ated generally at the selective wiping area 33. It can be seen that the
overall design of this contact 30 allows for a great reduction in the

plating materials required for this -10- contact 30. In a preferred
enbodi nent, gold plating is adhered to the wi pe areas 32,33 and due to the
small area, the plating costs are greatly reduced. Such plating

t echni ques may include nmask plating or controlled depth plating. Such
pl ati ng techni ques may be applied either before or after bending of the

retention arns 35. 1. _t.he nt.act sign of the present invention
Head e i SRR LS

allows for the con e space € die on .100 inch spacing so
that they may be qui ckl y Fagixsasid yshawer t®d pritax t hetpasenyast 2280f athea

base 20 and provi di } N : erLal s : C pagkad | laq
initially insertedgG%F%%?ﬁg}giﬁig}iggr%%gklrgﬁgg g%?gggﬁd is'thgﬁﬂgﬁfg ?#
the direction of arimsiudes orly f# Sikdle Wiringtarea SBhe and ehnfdndasms

35 of the contact Rcencian BiR 833vhild I Inb:eRA € anshAUI o e H.0k
the retention arns 35, As the pin 8la slides past shoulderS 31,34, the |
greatest anount of Sidleelll pEcEhisckness: IRE cebg acPnBACt B8fauscPHachla is

retention arm 35 i $idfNidArEHMRYE Wddition 91b next to the wiping area
81. Upon such movement, the entire force is taken up by
only the retention arm 82. The majority of the body of
the contact 80 including beams 83 is not acted on by the
normal force of the pins 91a,b. As well, the prior art
contact design requires a large area to be plated. Due
to the shape of the contact 80, it is generally necessary
to plate the entire retention arm 82 and sometimes the
whole upper portion of the contact 80. Such'prior art
COntécts do not have the advantage of the contact of the
present invention in that two wipe areas are not
provided, insertion forces are not deflected throughout
the majority of the contact surfaces and selective
plating of small areas cannot be undertaken.

‘Turning to Figures 10 and 11, an alternative
embodiment of the present invention is disclosed. This
application, thus far, has discussed a socket in a
preferred embodiment, having 236 contacts on .100 inch
spacing. In the alternative embodiment, it is preferred
to have a more densely spaced socket having approximately
320 contacts. The contacts are interstitially placed
between the .100 inch x .100 inch grid to provide a .070
inch x .070 inch grid. Figure 10 shows an enlarged plan
view of a section of such a_socket héving approximately
.070 inch x .070 inch spacing. Base 120 includes
passages 122 having contact 130 mounted therein. A zero
insertion force bore 125 has a diameter greater than the



the entire torsional beans 27,28 and the U shaped portion 37, the entire
force received at the shoulder 31 is spread along the entire length of the
torsi onal beans 27,28 of the U shaped section 37. The force of the pin 8la
agai nst the shoul ders 31 causes the torsional beans 27,28 including the
retention arns 35 to deflect in atorsional manner in the direction of
arrow 39. Each torsional beam 27,28 of the contact 30 receives this
torsional deflection upon insertion of the pin 8la. The present contact
design provides for the contact being stanpedas+om a sheet of materi al
havi ng a narrow Z dinension or thickness or first side 11. The rolled

surface of the nmat gihpletiey 0bFSW fHeheBf Wad! NT@NGal ter BdeiXsérred
di rensi ons of the contact and_define a second 2 and,a third side

. 1d .
13. The retention 5#@§Q§9%ﬂ%?qﬁﬂﬁ°Q&a%ﬁl%%%|%p?{§$%§ TR JRTES &P5-

third side 13 of thfeCudrdct30130 SEahcbestbnginliQaglyha g etivéi pekyibasgiyhy
the first_side 11 vi_des

crease 15, as conpared to the thickness .of , r or
a large surface ar S&Flgﬁé SH%PQ&PEQG #&FcPﬁéeFoﬁgigﬁgprﬁﬁtﬁoﬁn.96rnd3 &d
by the normal forceetenpiba 8imsSids tardddrtanil anr afgbeyof cbétheseretEntindn
arms 35 and to the Such torsional  beans_ 27,28

provi de for the ad@?ﬁ%géggggégkﬁg%%ng’ tggﬁsgﬁFF %ﬁnzf¥Qﬁv§Fré¥§/§P9%Fn

force rati o and a gléatwsethetpassagare,122s supppatédgt the hecanittamtglit30 to be

cantilever desi gnsn(&fnlo%da'r ié).'[l&rnt.né S?Sr':iaguﬁngrg) 'deyggly spaced socket.
Passage 122' and contact 130' are interstitially spaced
in the socket base 120 between the other passages 122.

Turning to Figure 11, a side elevation cut-away
view taken at line 11-11 of Figure 10 is shown. The base
120 includes passages 122 having the contacts 130 mounted
therein. The contact 130 includes a tail 138 and a U-
shaped section 137 at an opposite end from the tail 138.
The U-shaped section 137 has at its open end retention
arms 135. The retention arms 135 are bent at between 0°
and 90° to the place of the tail 138 ahd the U-shaped
section 137. In the preferred embodiment, the retention
arms 135 are bent at approximately 45° from the place of
the tail 138 and the U-shaped section 137. The bent
retention arms 135 allow for a more densely spaced socket
and the inclusion of interstitially spaced contact 130
in the socket. The tails 138 of the contacts are
inserted into apertures 129 of the base 120.

Turning to Figure 12, a perspective view of an'
alternative embodiment of the present invention is
disclosed. A contact 230 includes a tail 238 at one end
and a U-shaped section 237 at the other end. The U-

shaped section 237 includes an open end having torsional
beams 227,228. At the end of the torsional beams 227,228
are fetention arms 235. The retention arms 235 are bent
at an angle to the U-shaped section 237 and the tail



prior art contact designs have the retention arm 82 bent (or stanped at an
angle to the first side 11 which provides only the narrow thi ckness of the
condact to receive torsional forces of the retention arm which are not
transferred to the beam 83 of the contact 80. Due to the dispersion of the
normal force of the pin 8la of the present invention along the entire

torsi onal beans 27,28 length, the stress-strain neasurenent is | essened for
this contact design. Thus, the torsional beans have a surface area of at

| east forty percent of the entire contact sucrhgce area, provide for greater
el astic range than the contacts of the prior art, while maintaining

sufficient normal f Son SB31€ of h&é)igf:}l) i ¢t 251 d pRasty | feng it Ane

each retention arm=35, 1t attains Its mat | ng position agal nst w ping
areas 32,33. The pi¥e®antien sxotm 235 take (RoRitinned BRI5I%a10n R thetgreen

W ping areas 32,33 pi-igip .l et @ikl OFe@dd®ict? Gkmshe23pnbacteR0. cdheaetstge
bet ween the wi ping areas_32,33.is only sli htlé greater than that between
c

the shoul ders 31, 34ingHede hBiPRGcaErAENE3cnABAct FHCaFIWECT 18 DiandB 1S s

a sufficient normalyipigs beeas -firictidddl §DRiDAA Bobb tHM €as. thedWedhithct
shows a prior art contact, 80 of a generally straight cantil ever design.

The contact 80 incl SRR iR FLEWefe wiping area 81 and includes a
The contact tail 238 includes a buffer area 239

which includes an S-shaped bend adjacent to the terminal
portion 236 of the tail portion 238. The terminal
portion 236 has a J-lead shape to provide for surface
mounting of the contact 230. In an alternative
embodiment, the terminal portion 13 may also be a
gullwing-shaped.tail. The buffer area 239 of the tail 238
provides flexibility to the tail 238 of the contact 230.
Such flexibility compensates for thermal mismatch and bow
and harpage of printed circuit boards and of the socket.
The contact 230 is mounted in a socket which includes
mechanical fasteners in order to fasten the socket to a
printed circuit board and apply a normal force between
the terminal portion 236 and the pad of the printed
¢ircuit board by exposing the solder pad to heat and
reflowing the solder so that a solder joint providing an
electrical connection is made between the terminal
portion 236 of the contact 230 and the solder pad and
printed circuit board. After the solder pad has cured,
the buffer area 239 lessens torsional forces which might
weaken or stress the solder joint. Any forces due to
thermal mismatch or bowing and warping of the printed
circuit board or the socket will be taken up by the
buffer area 239 to avoid fracturing of the solder joint.

' Figure 13 shows a further alternative embodiment of
the present invention having contact 230' which includes
only a single beam 228' and a single retention arm 235'.



retention arm 82 which is formed at an angle to the first side 11' or

t hi ckness of the contact 80. Pin 91la is noved to its mated position 91b
next to the wi ping area 81. Upon such novenent, the entire force is taken
up by only the retention arm82.- The majority of the body of the contact 80
I ncluding beans 83 is not acted on by the normal force of the pins 9la,b.
As well, the prior art contact design requires a large area to be pl ated.
Due to the shape of the contact 80, it is generally necessary to plate the
entire retention arm 82 and sonetines the whole upper portion of the
contact 80. Such prior art contacts do not have the advantage of the
contact of the pre n tha

moertion forces aPdchob HorTedy difk skttt REGALE Moty dppl iRkt 18
surfaces and sel ecwhegejhnattihey adntant I2%1¢ !eaSSclmnut:eﬁelEln@erétcacl"d@,ef-‘r imlr aing
Lo Floures 10 and dheededlehahn ke AT00hEERbnR0ALNS: B! CA20L. LAYENLEE ' S
di scl osed. This application | Scusse soc

preferred embodi nesailhperisdon3g38dnwhich éﬁ012d99|ﬁchu§§§€|ﬁ§eala3ﬁheand
al ternative embodi EEEErmhhal %@f@f&i I it th'iélﬂeaﬁlai?é ef&erbiﬁlﬁéc%o%ﬁﬂtln?
socket havi ng approxi mately contacts. The contacts are interstitia

pl aced between the°f109h¢nc<PP19<ta%0 230%h BEPYiLéngr dvhele thexmad |ﬁéﬁm7’&tcb70

inch grid. Figure tRasheverdpteekangcdiBbaBskaeinoFigusacibon of such a
socket having approximately . 070 inch, x 070 inch spacing. ,Base 120

i ncl udes passages 122 ha?“ﬁ&lﬁ&nE&nFﬂﬂﬂF%nﬁﬁte& t ?43Y9E%9% FHE&AWAYN
force bore 125 hasvaeW siRidaroteatkit tdRFidifre 6 is shown. However, the

contacts of Figure 12 or 13 are shown mounted within the

socket. The base 220 includes passages 222 having a
contact 230 mounted therein. The contact 230 includes
the tail 238 and the retention arm 235 at the opposite
end. The contact 230 functions similarly to the
aforementioned contacts of Figures 1-8 in that the
retéhtion arm 235 and the passage 222 receive a pin
‘therein. The contact 230 includes a buffer area 239
which is an S-shaped section of the tail 238 including
the terminal portion 236 which is mounted and soldered to
the solder pad 200. The solder pad 200 is attached to a
printed circuit board. Any thermal mismatch which occurs
between the circuit board and the base 220 may be taken
up by the buffer area 239 so that the solder joint
between the terminal portion 236 and the solder pad 200
does not fracture. In a preferred embodiment, the
contact 230 having the buffer area 239 allows for
torsional movement between the base 220 and é printed
circuit board in an axial direction of up to .005 inch
and laterally up to .010 inch.

- It should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the
art. Such changes and modifications may be made without



-13< dianeter of a pin of an |IC package to be inserted therein. The contact
130 includes retention arns 135. The contact 130 functions simlarly to the
previ ously described enbodi ment discussed in Figures 5 and 6. The retention
arns 135 are- bent at an angle of between [err] and [err]. Orientation of .
the retention arns at an angle allows the passages 122 supporting the
contact 130 to be narrowed, allowing for a nore densely spaced socket.
Passage 122 and contact 130 are interstitially spaced in the socket base
120 between the ot her passages 122. Turning tb6Figure 11, a side elevation
cut-away view taken at line 11-11 of Figure 10 is shown. The base 120

i ncl udes passages Hepawmninyg flremcorhectspiri® nandt extddeer efn. tHéne presteantt
130 includes a tail, a sh ti n Si rL.om
the tail 138. The &ni‘%g%gig)qlsec%lgn %oégtcat gigfnéﬁésgi%n nd%%)ent%ﬁ%%%gl}arré—'
135. The retentionadvantagésar eIbeis, dthdxsfionen fotehdeddthat r§uchy chenges

pl ace of the tail" A 1 3:!3%0 Gl 1%7 I refars: :
enbodi ment, the re'gagln ion ltaérl%Baléf' a(ri% %%ﬁ{ér%{& a p;tg)?"l %gye%?’y | erc?]alﬁ\%dm t he
pl ace of the tail 138 and the U-shaped section 137. The bent retention
arns 135 allow for a nore densely spaced socket and the inclusion of

interstitially spaced contact 130 in the socket. The tails 138 of the
contacts are inserted into apertures 129 of the base 120.



Turning to Figure 12, a perspective view of an alternative enbodi ment of
the present invention is disclosed. A contact 230 includes a tail 238 at
one end and a U-shaped section 237 at the other end. The U shaped
secti-on 237 includes an open end having torsional beans 227,228. At the end
of the torsional beans 227,228 are retention arns 235. '
235 are bent at an angle to the U shaped section 237 an ' -14-
portion 238 of the contact 230. The angle at which the FI'&@U,'@I!%W“H’S
are positioned may vary frombetween [err]. -The retenti e sOf' i he
contact 230 include w ping areas 232,233. The contact® 230 and the w ping
areas function si "PATENTOCLAIMSas the contact shown in Figure 8. The
contact tail 238 includeg a buff ' iLp¢ +ab_S-shaped bend
adj acent to the terninalaﬁortion %&ggtgggaﬁgkﬁggg?tFgﬂsgéggng'The
termnal portion 236 has aahadeedbwingan aprayiot passages afernveneingngof
the contact 230. ..:..4 Lve enbodi nent, the term nal portion
13 may al so be a g&lﬁﬂ %g-gﬁagggbﬁgﬁﬁbbThe buffer area 239 of the tail 238
provides flexibility to Contagts 2aeuntedhdrofpidt DBBSagRR h iMBBUIng t ¢
conpensates for th ' D ﬁgﬁg PR fe 3N &L 14 i
boards and of the %?%g?ﬁmhggﬁéag?%\é\% 'S V}m?;el[mt ed éi)rfag'lso@gkgf qvjx'h&?ghhnd

i ncl udes and pair of torsional beams at the opposite end, a first

side of said contacts defined by the thickness of the
material from which the contacts are stamped, a second
side perpendicular to said first side and defined by the
rolled surface of said material, said torsional beams
having retention arms at an angle of 45° to said second
side, said retention arms having shoulders and wiping
areas. _ _

2. The socket of Claim 1 wherein said contact
receives plating at said wiping areas and the entire
surface area of said contact being at least eighty times
the surface area of said wiping area.

-3, ' The socket of Claim 1 wherein said pair of
torsional beams have a total surface area of at least
forty percent of the entire surface area of said contact.

4. The socket of Claim 1 wherein said wiping
areas are at said first side of said contacts.

5. The socket of Claim 1 wherein said
shoulders are at said first side of said contacts.

6. The socket of Claim 1 including zero
insertion force bores adjacent to said passages.

7. The socket of Claim 1 wherein ééid
insertion path of said pins is parallel to said retention
arms. _

8. The socket of Claim 1 wherein said array of
passages and said corresponding contacts have
approximately .070 inch spacing.



mechani cal fasteners in order to fasten the socket to a printed circuit
board and apply a normal force between the term nal portion 236 and the pad
of the printed circuit board by exposing the sol der pad to heat and
reflowing the solder so that a solder joint providing an el ectrica
connection is made between the term nal portion 236 06 and
the solder pad and printed circuit board. After the sql has cured,
the buffer area 239 | essens torsional forces which m m@”ﬂg"ﬂﬂﬂ'ﬂ“ﬁss
the solder joint. Any forces due to thermal mgomatch or- Do #iibi ng
of the printed circuit board or the socket will be taken up by the buffer
area 239 to avoid fracturg ng of e 38 daAl RocketdWomptisihgws a further
al ternative enbodi nent of the present invention having contact "230" which

i ncl udes only a single béabaggghayingd AR HHaY f PASFades o Approximatedy a
contact nmay be used g7d An@fhelbpdentht FoPREd| R ONISrIMEH Hdy RLRARL pia30
I's nmounted in a socket in an interstitial pattern. The contact 230 al so
includes a tail pordh & ZEBPagkadeii @%des a buffer area 239' and a

term nal portion 236 whi Jortldc®#s meunsdal alxe WaUW | pas8hgéhe irdNidGig 230
providing the thermal m tch ghar CtErIStICS as, di scussed iqure 12.

In F
Turning to Figure BfReradilys tupdpgrigrk ahansHaVing iththrt & ¢ toend
Figure 6 is shown. dri@vey@-sHated eeicdadich Glavinguke phd robfl 3cdisd ohldWbeams

mounted within the . .o opposite end.

10. The socket of Claim 9 wherein said
torsional beams include retention arms at an angle of 45°
to the plane of said U-shaped section.

i1. The socket of Claim 9 wherein said
torsional beams include retention arms having wiping
areas, the entire surface area of said contacts being at
least eighty times of the surface area of said wiping
area. '

12, The socket of Claim 10 wherein said bent
retention arm forms a crease having a length greater than
a thickness of said contact.

13. A method of forming an electrical socket
including the steps of:

molding a base having an array of passages formed
therethrough;

stamping a plurality of contacts having a generally
tuning-fork shape including a U-shaped portion having
torsional beams having wiping areas and said torsional
beams having retention arms at an angle of 45° to the
plane of the U-shaped portion;

plating said wiping areas; and

inserting said contacts in said passages.

14. The method of Claim 13 wherein wiping areas
have a surface of less than an eightieth of the surface
area of said contact. '



socket . The base 220 includes passages 222 having a contact 230 nounted
therein. The contact 230 includes the tail 238 and the retenti-on arm 235 at
the opposite end. The contact 230 functions sinmlarly to.the aforenentioned
contacts of Figures 1-8 in that the retention arm 235 and the passage 222

receive a pin theLELH;‘““ID%-E$2L335323O i ncludes a buffer area 239 which
IS an S-shaped section of the ' 8 including the termnal portion 236

whi ch is nmounted anﬂ‘ﬂﬂ”ﬂ he sol der pad 200. The solder pad 200 is
attached to a print ﬂﬁﬂﬂ”@iﬁ% /Any therggl m smatch which occurs
bet ween the circuit bodrdtan se 220 may be taken up by the buffer

area - 239 so that the solder joint between the termnal portion 236 and the
sol der pad 200 does not fracture. In a preferred enbodi nent, the contact

230 having the buffer ared.239 alThens rfeirhador sifondlladmvetSnt whensden tdadd

base 220 and a pri LI Gui r .4 n gl di [ )
i nch and | aterall y%%%ﬁﬁoﬁ?%g% H??gs%oﬁf%geun{fgérgst%%dg{:hgtgaégr ifg%g:y
changes and nodi f i adesnt taf taeddramdrdty anes.erred enbodi nents descri bed

herein will be apparent tyq those§id | L Hdy t RF ardiainChR 2 hYPIISS 13d said
nodi fications may be made w t hout eparting fromthe spirit and scope of
the present inventiesmtagtg crpareud nemmakifarcey thrpughatersieral movement

advantages. |t is, dherafPnfsHdfe esbdikaf, such changes

17. . The method of Claim 13 wherein said plating
step includes selective plating of said wiping areas.

i8. The method of Claim 13 wherein said plating
step includes controlled depth plating of said wiping
areas.

19. The method of Claim 13 further comprising:

the step of bending said torsional beams at an
angle to the plane of said U-shaped section before
plating.

20. The method of Claim 13 further comprising
the step of:

bending said torsional beams at an angle to the
plane of said U-shaped section after plating.

21. A zerd insertions force, pin grid array
socket comprisiﬁg:

a cover slidably engaged through a base and having
an array-of holes formed therethrough:

said base having a corresponding array of passages
to said holes, said holes and corresponding passages for
receiving pins of an IC package: '

contacts mounted in said passages including a
surfacé mount tail for mounting said socket via surface
mount to a printed circuit board.

22. The socket of Claim 21 wherein said tail
includes a buffer area.

23. The socket of Claim 21 wherein said buffer



and nodifications be covered by the appended cl ai ns. PATENT CLAI M5: 1.
An el ectrical socket conprising: a base having an array of passages for
recei ving pins of an | C package; contacts nounted in sai d passages

i ncluding a generaYTV_TUﬁTﬁg?TUrk—shape having a tail at a first end and

pair of torsional z te end, a first side of said contacts
defined by the thick W"m’,ﬂm ngil al from which the contacts are
stanped, a second si dé& perpen to said first side and defined by the
rol led surface of said material, said torsior@l- beans having retention arms
at an angle of [err] to said second side, said retention arnms having

shoul ders and wi pi agear eds. &n S-shdped squketiof Eoai nbliffeeiagn g8hegmal
contact receives plath%%cﬁt §?| mnping areas and the entire surface area
of said contact beWﬁS eg |ghty times the surface area of said w ping
area. 3. The socket 2éf. O ai Thé etrtactn cfaidlapai 21 odhéxeiv aadld beffer

have a total surfage 8teR Bloflads il Ak RS OROteRlnd M YA RAAULLASE

area of said conta erel n sai d w
areas are at said grest @sde0dP dach.contacts. 5. The socket of

Caim 1 wherein said ggoul dergnar godteS U dialif! 28! el Uad £ RBHAGES:

includes a torsional beam. '

26. The socket of Claim 21 wherein said contact
includes a retention arm for receiving said pin.

27, A zero insertion force, pin grid array
socket comprising:

a cover slidably engaged to a base and having an
array of holes formed therethrough;

said base having a corresponding array of passages
to said ‘holes, said holes and corresponding passages for
receiving pins of an IC package; and

contacts mounted in said passages including a
buffer area. .
| 28. The socket of Claim 27 wherein said buffer
area is an S-shaped portion of said contact.

29. The socket of Claim 27 wherein said contact
includes a surface mount tail.

30. The socket of Claim 29 wherein said surface
mount tail is a J-lead shaped tail.

31. A zero insertion force, pin grid array
socket comprising:

a cover slidably engaged to a base and having an
array of holes formed therethrough; _

said base having a corresponding array of passages
to said holes, said holes and corresponding passages fof
receiving pins of an IC package; and

a means for buffering thermal mismatch forces
between said socket and a printed circuit attached



6. The socket of Cdaim 1 including zero insertion force bores
adj acent to said passages. 7. The socket of Caim 1 wherein said
insertion path of said pins is parallel to said retention arms. 8. The
socket of Claim 1 wherein sard array of passages and sai d

correspondi ng cont X|nately 070 inch spacing. -18- 9.
An el ectrical socket mum m mm,@r se having an array of passages on
approximately .070 in¢h $paci rmed therethrough for receiving pins of
an | C package; and contacts nDunted in said pagsages including a generally
tuni ng-fork shape having a tail at a first end and a U shaped section
having a pair of tqiad,. beans at the opposite end. 10. The socket
of daim 9 wherein said torsional beans include retention arnms at -an
angle of [err] to the pl &% of s&N® USAEKSEd Sfct daim 131 whegeinsogedd
of Cdaim 9 wherguFfeiling MESMSNEhcPAEE bNIdtadtel iRy 37 TS -Rviped
wiping areas, the entire surface area of said contacts being at |east
eighty times of t heufforadFes-ea of said wi ping area. 12. The socket of

Claim 10 wherein said bey3, = The socket of Claim 31 having a J-lead
shaped surface mount contact tail.

34. The socket of Claim 31 including a contact
mounted in the passages having a single retention arm.

35. The socket of Claim 31 including a contact
mounted in the passages having a pair of retention arms.

36. A zero insertion force, pin grid array
socket comprising:

" a cover slidably engaged to a base and having an
array of holes formed therethrough;

said base having a corresponding array of passages
to said holes, said holes and corresponding passages for
receiving pins of an IC package;

contacts mounted in said passages including a
generally tuning-fork shape having a tail at a first end
and a pair of torsional beams at the opposite end, a
first side of said contacts defined by the thickness of
the material from which the contacts are stamped, a
second side perpendicular to said first side and defined
by the rolled surface of said material, said torsional
beams having retention arms at an angle of 45°-90° to
said second side, said retention arms having shoulders
and wiping areas. '

37. - The socket of Claim 36 wherein said contact
receives plating at said wiping areas ahd the entire
surface area of said contact being at least eighty times
the surface area of said wiping area.

38. The socket of Claim 36 wherein said pair of
torsional beams have a total surface area of at least



retention armfornms a crease having a length greater than a thickness of
said contact. 13. A nethod of forming an electrical socket including
the steps of: nolding a base having an array of passages forned

t heret hrough; stanping a plurality of contacts having a generally

tuni ng-fork shape including a U shaped portion having torsional beans
havi ng wi ping areas an ' beans having retention arns at an
angle of [err] to the ﬂlmuﬂm“"ﬂm aped portion; plating said wping
areas; and inserting satd torttacts®in"said passages. 14. The net hod of
Claim 13 wherein mﬁping areas have a surface of Iess than an eightieth of
the surface area o% I d_cont act h £ P aE

wherein said torst8haY B%ﬁﬁ%nﬁaﬂg 2\ %u??%iﬁea?%ﬁ.%ﬁea? I%ﬁéﬁ T @Cﬁercent
of said contact area. 1639. Ththe neddicet off Cl@im 36 WBeretinrsaid siping
contacts create a I r u r I d U shaped
portion. T%Péggt%£§ S? %?{8 Eggégh%$§€§$§a| %néQCégep I ncl udes
sel ective pIatlng of sai 40w pi ngTheeasockét of Tﬂbahethb@ ofh&reim 1said

wherein said platigg,5i §0-LNSLEYEE SQD4PLLSE JERL NoP! BL{d%Hes&Ld. W ping

41.  The socket of Claim 36 including =zero

insertion force bores adjacent said passages.

42. The socket of Claim 36 wherein said
insertion path of said pins is parallel to said retention
arms.

43. The socket of Claim 36 wherein said
retention arms are at a $0° angle to said second side.

44, A zero insertion force, pin grid array
socket comprising:

~a cover slidably engaged to a base and having an
array of holes formed therethrough;

said base having a corresponding array of passages
to said holes, said holes and corresponding paséages for
receiving piﬁs of an IC package; '

contacts mounted in said passages including a
'generally tuning-fork shape having a tail at a first end
and a U-shaped section having a pair of torsional beams
at the opposite end.

45. The socket of Claim 44 wherein said
torsional beams include retention arms at an angle of
45°-90° to the plane of said U-shaped section.

46. The socket of Claim 44 wherein said

- torsional beams include retention arms having wiping
areas, the entire surface area of said contacts being at
least eighty times of the surface area of said wiping
area. '

47. The socket of Claim 44 wherein said bent
retention arm forms a crease having a length greater than



areas. 19. The method of Caim 13 further conprising: the step of
bendi ng said torsional beans at an angle to the plane of said U shaped

section before plating. 20. The met hod of C aim 13 further conprising
the step of: bendkng‘sapd_LaLSLQn@L_beans at an angle to the plane of said

shaped section after ﬁlatl zero insertions force, pin grid

Us
array socket corrp lm, "”ﬂﬂn”“mul dabl y engaged t hrough a base and having
an array of hol es sai d base having a correspondi ng

array of passages to sai d hol €%, sald hol es &#&F correspondi ng passages for
receiving pins of an | C package: contacts nounted in said passages

I ncl udi ng a surfaceheothtickaelsf of saddt cogtaatd socket via surface nount
to a printed circuit boa

tail includes a buffer a?gé.zgé.A‘meggﬁg sogf §¥§%ﬁ %Tﬂ%%éﬁggh%%gFﬁ
buf f er - 20- arepihsgaddSarhayedOphetlmnciudlhgfthE|agepbeoﬁal m smat ch
forces..24. The Contﬁﬁﬁdgkgcgakgb%} Bﬁ%ﬁgbﬂyséhgaaééﬁié to a base and
- having an array of holes formed therethrough; '
molding said base having a corresponding array of
passages to said holes;

stamping a plurality of contacts on .100 inch
spacing having a generally tuning-fork shape including a
U-shaped portion having torsional beams having wiping
areas; '

plating said wiping areas; and

inserting said contacts in said passages.

49. The method of Claim 48 wherein said wiping
areas have a surface area of less than an'eightieth of
the surface area of said contact.

50. The method of Claim 48 wherein said
contacts create a normal force through torsional movement
of said U-shaped portion.

51. ~ The method of Claim 48 wherein said plating
step includes selective plating of said wiping areas.

52. The method of Claim 48 wherein said plating
step includes controlled depth plating of said wiping
area.

53. The method of Claim 48 further comprising
the étep of:

bending said torsional beams at an angle to the
plane of said U-shaped section before plating.

54, The method of Claim 48 further comprising
the step of:

. bending said torsional beams at an angle to the
plane of said U-shaped section after plating.

55. A zero insertion force pin grid array



poffion provi des for torsional novenent of said socket as great as .010

i nch. 25. The socket of C aim 21 wherein said contact includes a -
t orssi onal beam 26. The socket of C aim 21 wherein said contact
includes a retention armfor receiving said pin. 27. A zero insertion

force, pin grid array socket conprising: a cover slidably engaged to a base
and having an array gl"lm I‘Em& "ﬁﬂl her et hr ough; said base having a
correspondi ng array id holes, said holes and corresponding
passages for receiving pfnstof® af 1€ packagezqyuicontacts nounted in said
passages including a buffer area. 28. The socket of C aim27 wherein.

sai d buffer area i goarRe® sba ?ggspﬁgtlon of sald contact. 29. The socket
of Claim 27 wherein said contact %éi& surface unt tail
socket of O ai m 29 wher ePncS%PH %L+$ rﬁﬂﬁﬁgq iHO B 038§ 8¥an§haﬁearra¥|
31. A zero inseft hellekOEeemedi th@trethaougy; socket conprising: a cover
slidably engaged to a base,and havi an arra

B Anpars b

of _holes forned .
t her et hrough; sai d base A oPRELPBN G r%l‘gﬁ %folp‘a&ae?&&g§sd s&Ryd
hol es, said hol es padsagesectprtrespondingages sadd Medeisyiol) gaid cbven &fd
package; and a meaps for BYLESL! BYnkNSETBL TLSERERAGL O COS
| a means for providing an air-gap between said cover
and said IC package.

56. The socket of Claim 55 wherein said air-gap
means includes a stand-off hole through said cover for
receiving an IC package pin having a stand-off thereon
wherein insertion of said stand-off pin in said stand-off
hole causes the said stand-off to abut the top surface of
said cover. '

57. The socket of Claim 55 including an
actuator having an end portion bent at a 10°-30° angle
from the shaft of tha actuator.

58. The socket of Claim 55 wherein said base
includes a retention wall adjacent to a channel for
receiving an actuator, said retention wall retaining said
actuator through said base.

'59. - The socket of Claim 55 having outer latches
for securing said cover to said base; and

inner latches for securing said cover to said base.

60. The socket of Claim 59 wherein said outer
latches are integral with said cover and engage hooks
integrally formed to said base.

61. The socket of Claim 60 wherein said inner
latches are integrally formed with said cover and engage
hooks integrally formed with said base.



bet ween said socket and a printed circuit attached -21- thereto. 32.
The ~socket of Caim 31 wherein said buffering neans includes a
cont act. having an S-shaped buffer area. 33. The socket of O aim 31
having a J-1ead shaped surface nmount contact tail. 34. -The socket of
Claim31 including a contact nmounted in thEpg §a?¢s havi ng a single
retention arm 35. The socket of d ai ‘@.?‘ u% ng a contact nounted
in the passages having a pair of reteafion a_’ﬁh‘c.. zero insertion ©
force, pin grid array socket conpefsi = [ dah fﬁ%n aged to a hase
and having an array of holes Rase I Ng g ti"\‘;[
correspondi ng arpay of 3 2Rd corre$pondiing
passages for rglkeéivi e —s-at-€ )

passages i ncl 2>a
end and a pai | st side of iiga
he contact

contacts ¢ge
are stanp-?“’y
the rolled &
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beans having retention arns at an angle of [err] to said second side, said
retention arns having shoul ders and w ping areas. 37. . The socket of
Claim36 wherein said contact receives plating at said w ping areas and the
entire surface area of said contact being at |east eighty tinmes the surface

area of said w ping area. 38. The socket of Claim 36 wherein said pair
of - torsional beans have a total surface area of at |east -22- forty
percent of the entire surface of s?t'-d-&ont act. 39. The socket of Claim
36 wherein said wiping are said first side of said contacts. 40.

The socket of Cdaim 36[
of said contacts.

force bores adjace
wherein said inserfti gh
arns. 43. The
at a [err] angle tg
grid array socke
an array of hol/s

pi g shoul ders areﬁg)said first side-
Cl aim 36 i ncl udg zero insertion
The socke
gs i s parg
36 wherefn
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sai d base having a corresponding array of passages to said holes, said
hol es and correspondi ng passages for receiving pins of an | C package;
contacts nounted in said passages including a generally tuning-fork shape
having a tail at a first end and a U shaped section having a pair of
torsi onal beans at the opposite end. 45. The socﬁilﬁfgi—-Qlain1 44
wherein said torsional beans include reCehiiom=—arms n angl ¢ of [err]
to the plane of said U shaped sectiog =P o= 0 PRt Claim 44
wherein said torsional beamns incl y6 fng areas,
the entire surface area of said cgy : 3 3 I mes of the
surface area of said w ping area \ gR i . 1 wherein .
said bent retention armforns g han - 23-
t he thickness of said contact 0 insertion
force, pin grid array socke ! i Cover
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s;pébi.ng havi ng a general ly tuning-fork shape including a U shaped portion
havi ng torsional beanms having W ping areas; plating said w ping areas; and

inserting said contacts in said passages. 49. The net hod of C ai m 48
wherein said w ping areas have a surface area of |ess than an eightieth of
the surface area of said contact. 50. The nmethod of Cdaim 48

wherein said contacts create a nornal forte t hrough torsional noverment of
said U shaped porti 01—};1 ‘)}3 The net hod of Claim48 vvherelit,eai d plating
step includes selectt u¥ g of 984l wiping areas. The net hod of
Claim 48 wherein said plati &p | hcludes controlled dept h pl\gi
said W ping area. 53. pod of Claim48 further co

g the

step of: bending said tjorffi g Degm® at an angle to,the pl said
U- shaped se;z; ef or ' The net hod of d ai further
conpri sing e step g sai d torsi onal beans at an b{o the
pl ane of said ..w;- “ﬁgﬁ pl ati ng. 55. A zerjo on
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socket conprising: a cover slidably engaged to a base having an array of
hol es forned therethrough; said base having a plurality of passages, said
pasisages corresponding to said holes of said coxer..and for receiving pins
of an I C package: a nmeans for providing an air- )
said | C package. 56. The socket of C aim 55| : !
i ncl udes a stand-off hole through sai-d cover fdeeeaising C sackage
pi n having a stand-off thereon wherein insertion of said stand-o pinin
said stand-of f hole causes the said stand-off to abut the top surface of

said cover. 57. The sock%-w_wm%ggﬁng an actuator
having an end portion bent at a [err] angle fromthe shaft of the actuator.
58. The socket of C aim 55 wherein said base includes a retention wall
adj acent to a channel r YA sal.qd .r. ' wal |
retaining said actuat ﬂﬂr@%ﬁﬁﬁﬂ%gm %ﬁgﬁ%ﬁf Cl ai m 55

havi ng outer |atches for securing said cover to said base; and inner

| at ches for securing said cover to said base. 60. The socket of Claim
59 wherein sai d durcee forse pin girdrasrat sockst includes B coverislislgblyrengagedetona hasenansk s
integrally forned to said base. 61. The socket of C aim 60 wherein said

i nner | at chieavingy en iantaggofaholgs farmeddthesettivough. d Thevisase dwas! an rayeayeof holes formed
therthrough. The base has an.array of corresponding passages, the passages reveiving pins
of an IC package inserted through correpsonding holes of the cover. Contacts are mounted
within the pass#ges and include a generally tuning-fork shaped contact having torsional beams
which deflect the insertion forces of the pin of the IC package which have a surface area of
at least forty percent of the entire surface area of the contacts. The contacts include wiping
areas which are plated which have a surface area of less than an eightieth of the entire
surface of the contact. The socket cover includes a means for providing an air-gap between

the cover and the IC package.

Sheet Has Been Replaced

T III




hooks intégrally formed with said base. REPLACEMENT SHE

REPLACEMENT SHEET

ZERO INSERTION FORCE PIN GRID ARRAY SOCKET
ABSTRACT OF THE DISCLOSURE

A zero force pin grid array socket includes a cover
slidably engaged to a base and having an array of holes
formed therethrough. The base has an array of
corresponding passages, the passages receiving pins of an
IC package inserted through corresponding holes of the
cover. Contacts are mounted within the passages and
include a generally tuning-fork shaped contact having
torsional beams which deflect the insertion forces of the
pin of the IC package which have a surface area of at
least forty percent of the entire surface area of the
contacts. The contacts include wiping areas which are
plated which have a surface area of less than an
eightidth of the entire surface of the contact. The
socket cover includes a means for pro%iding an air-gap
between the’ cover and the IC package.

FIGURE 1



