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The invention relates to electrical connection apparatus
5 and more particularly but not axclusively to pin grid
. | array (hereindfter refexred to by the usual term of art
acronym PGA} sockets which are used for connection with,
for example, central processing unit (CFU) chips which
normally have in excess of 144 pins.

10 BACKGROUND OF THE INVENTION -

A problém arises in connectors with a large number of
pins, for example in PGA sockets for connection of CPU
chips, in that forces involved in inserting the pins
L, into the sockets are high; this can lead _.both to
15 ‘difficulty in engagement and to damage. There is also .
a trend towards increasing the number of pins; for
example a 586 chip has in excess of 200 pins.

Attempts have been made to reduce the insertion force of
pins into PGA sockets, for example by arranging socket
20 contacts in two staggered rows, This will reduce
insertion force by approximately S0¥ compared to
unstaggered socket contacts. An alternative approach
has been to design socket contacts with staggered
contact points, such that a pin does not start
25 engagement with both contact arms at the same time,
thereby reducing the insertion force_ However, such
alternatives have not succeaded. in reducing insertion
force adequately and this invention addresses  this

problem.
-
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PGA sockets. for connection of CPU chips, in that forces |nvolv

i nserting the pins |nto t he sockets are high; this can lead b mntxﬂlﬁa FAS DR
difficulty in enggomm FH THECY EON There is al so a trendift owar @& Al
increasing the nunber of pi.ns; for exanple a 586 chip has |nL%¥EEGSr 2005
pi ns.”  Attenpts have been nade to reduce the insertion force of pins into
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socket connector has a plurality of socket contacts for -
5 engagement by the plurality of pins, each socket contact
| having a pair of contact arms, each arm having a profile
to providé' a contact peoints of each contact being
staggered such that, in use, a particular pin does not
make initial contact with both the contact points of the
10 associated contact simultaneously, and adjacent contacts
' being positionally staggered with respect to each other
such that, in use, the assoclated pair of adjacent pins
does not wake initial contact simultaneously with wore
than one contact point. '

5?12

15 The staggering of the contact points is preferably such

B that a first contact is made between a first.pin of the

adjacent pair and one contact point of the contact

associated with the first pin, and the next coutact is

- made.between the second pin of the adjacent pair and one

20 contact point of the contact associated with the second
pin.

The third éon_tact is preferably made between the first
pin and the other contact point of the contact
associated with the first pin, and the fourth contact is
25 preferably between the second pin and the other contact
| point of thé contact asgociated 'with the second pin,

Each contact arm preferably has an end portion extending
from the contact point to the free end, which 'e_nd
portion lies obliquely to the direction of pin travel to

30 each the entry of a pin into the associated contact.
' -. . This Sheet Has Been Replaced
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so¢ket contacts with staggered contact points, such that a pi —
start engagenent with both contact arms at the sane tine, the eﬁyoredu¢|ng S
the insertion forBech cepkecer preferabiy damtd \easehaithen ozo GRIT s

reduci ng inserti ogxteh@eng LAt Ehy" Base t Bh S chAVEINvER" el Rptes s
‘contact may be formed from sheet material. The bages of
the contacts may be coplanar, and different contact

5 - point spacing from the base plane may be achieved by
different lengths of the contact arms.

pr obl em

. By ﬁay of example, one émquiment of a socket connector
according to the invention will n¢w be describad with
10 refersnce to the accompanying drawing, which is a
- sectional side view of a.pair of adjacent contacts in an
array of contacts. ' |

A CPU chip is illustrated at 10 and only a small pcrtion
15 is shown from which two pins 11, 12 extend. as
discussed previously, a CPU chip has a large number of
pins, typically more than 144 and, with fuxther
developments in chips, in excess of 200 pins.

Part of a pin grid arxrray (GPA) socket is shown at 13,
20 the:socket 13 having a body portion 14 having contact
recesses 15, 16 and pin engagement holes 17, 18. It
will be appreciated that the number of contact recesses
and engagement holes will correspond to the number of
pins in the CPU chip. |

25 As can be seen clearly in the drawing, the contact
. recesses 15 and 16 are of different depth, the contact

. recess 16 being deeper than contact recess 15. The

© contact recesses 15 and 16 locate contacts 19, 20

_ respectively. Again, it would be appreciated that the
30 - number of contacts will corréspond to the number of pins
to the CPU chip. The contacts 19 and 20 have pinsg, 21,
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so¢ket connector for connection to a plurality of pins, mhlchrs@c
has a plurality of socket tontacts for engagenent by tie &
plurality -of pins22eatichaugbetitcehihdie mppragiateshithasf othert

arm having a prOféiébéf&d&jﬂﬁdﬂﬁeétf&ﬁﬂégﬁldpgénﬁ§a§f each cont &¢t ber g

connector
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staggered such that, 1n use, a particular pin does not nmake initial contact

with both the contact points of the associated contact si mul t aneousl vy,

adjacent contact sNot only are the contact recesses 15 and 16 of different

10

15

20

25

30

depths but each recess has & twe height ceiling. This
provides for accommedation of contact 19 and 20, both of
which have contacté arme 23, 24 and 25, 26 respectively
of different lengths.

.The contact arms 23 and 24 are of bent métél'stamped

from a sheet (other way of producing the contacts are
possible} and are fb:mad with contact points 30, 31
respectively. Similarly, the contact arms 25 and 26 of
the contact 16 are formed with contact points 32, 33
respectively. Al)l four contact points 30, 31, 32 and 33
lie at different distances from upper pin engagement
gurface 35 of the body portion 14.

The configuration of'the'contacts_and location of the
contact points 30, 31, 32 and 33 are such that as ths
CPU chip is lowered into engagement with the socket 13,
the pin 12 first makes contact with the contact point 32
of the contact 20. With further downward movement of
the CPU chip, the pin 11 makes contact with the contact
point 30 of the contact 19. Further downward movement
of the CPU chip results in contact between the pin 12
and the contact point 33 of the contact 20 and, finally,
the pin 11 makes contact with the contact point 31 of
the contact 18. In this way, the insertion force of the
CPU chip pins into the socket 13 is reduced to
approximately a gquarter of the force necessary for
contacts'in'which all contact points are level, the
greatest force being necessary at initial engagement of
& pin with a contact point.

It will be appreciated that the contact sequence betwaen
the CPU chip pins and the contact points on the contact

4 e
heet Has Been Replaced
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thg associated pair of adjacent pins does not nakemm.stl;aj conq ac%
simul taneously with nore than one contact poFFEs= of the
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associated with t I rst |n and the next contact IS ma et ween the'

second pin of thee%iﬂ%ﬁ!'@l‘i'ﬂ: BAi Pimy s ichaTEEne Rt Y rhips; t-"l#@e@@nt she
associ ated with theverademd [isn. applicable to any context in which

5 ingertion force is a problem in sockets for engagement
with multi-pin male connectors. '

It will be appreciated that different contact point
_positions can be achieved not only by varying contact
arm length but alsc by locating similar contacts at

10 different positions relative to the p:.n angagement
surface.

Variations and modifications to the embodiment shown may

be mada; the embodiment described is by way of example

_ only and the scope of the inventicn is to be determined
is5 by the appended claims. - |
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contacts for engagement by the plurality of pins, each

socket contact having a pair of contact arms, each arm

" having a contact point adjacent a free end thereof, the
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contact points of each _contact being staggersd such )
that, in use, a particular pin does not make initial |
contact with both the contact points of the associated
contact simultanecusly, and adjacent contacts being
pogitionally staggered with respect to each other such
that, in use, the associated pair of adjacent pins does
not make initial contact simultaneously with more than
one centact point.

2. A socket connector as claimed in ¢laim 1, wherein

the staggering of the contact points ig such that a
first contact is made betwaen a first pin of the
adgacent pair and one contact . point of the contact -
associated with the first pin, and the next contact is
made between the second pin of the adjacent pair and one
contact point of the contact asgociated w1th second pin.

3. A socket connector as claimed in claim 2, wherein
the third contact is made between the first pin and the
other contact point of the contact associated with the
first pin and the fourth contact is between the second
pin and the other contact pin of the contact associated
with the second pin

4. A socket connector as claimed in claim 1, wherein
each contact arm has an end portion extending from the

.contact point to the free end, which end portion lies

obliquely to the direction of pin travel.

5. A socket connector as claimed in claim 1, wherein
‘each contact has a base, the contact arms extending from

. This Sheet Has Been Reﬂlaced |
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wi Il now be described
the bases of the contact are coplanar, different contact

point spacing from the base being achieved by different
5 lengths of the contact arms. '

7. A socket connector as claimed in claim 1, whexrein
each contact is formed from sheet materxial.

K
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pai.r of adjacent contacts in an array of contacts. DETAILED DESX(
THE PREFERRED EMBODI' MENT.A CPU chip is illustrated at 10 ‘and 013 ¥ A smaII
portion is shown fromwhich two pins 11, 12 extend. - A§ |scu§.s,eg»
previously, a CPU chip has a Wsr:mfommﬂmlml | ylpmere-—t-han M/'
and, with further devel opnenEaECTRTERAID CONNRBCEXON IREARANGR PIms -

pin grid array (GPA) socket is:shown at 13 the socket 13 hﬁwsﬂg”gasbod

port o 14 1evi NG, e ey vreczgaman [T

0
) A pin grid array socket éon_nector for connection to a
5 plurality of pins in a CPU chip has a pl.ura.lity of
socket contacts, each socket contact having a pair of
contact arms. Each arm has a c:ontéact point adjacent a
free end thereof, the contact points of each contact
being staggered such that, in use, a particular pin of
10 - the CPU chip does not make initial contact with both the .
'  contact points of the associated contact gimultaneously.
Adjacent contacts are positionally : staggered with
respect to each other such that, in use, the associated
pair of CPU chip pine does not make initjial coentact
15- _simultaneocusly with more than one contact point.
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that the number of contact recesses® ﬁlengagenent hol es will | correspond to-——
the nunber of pins in the CPU chip. 1 can be segn clearly fﬂ‘fﬁeﬂdraw¢n NNW'y
the contact recesses 15 and 16 are of different depth the cohfa”,

16 bei ng deeper than contact recess 15. The contact recesses. ,;_--15 ang:: ;@——._.--.:z'-
| ocate contacts 19, 20 respectively. Again, it would be appr eci at ed
that the nunber of contacts will correspond to the nunber of pins to the

CPU chip. The contacts 19 and 20 have pins, 21,
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23, 24 and 25, 26 respectively of different |engths.
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IMPROVEMENTS IN OR RELATING TO
ELECTRICAL CONNECTION APPARATUS

FIELD OF THE INVENTION

The invention relates to electrical connection apparatus
and more particularly but not exclusively to pin grid
array (hereinafter referred to by the usual term of art
acronym PGA) sockets which are used for connection with,
for example, central processing unit (CPU) chips which
normally have in excess of 144 pins. '

BACKGROUND OF THE INVENTION

A problem arises in connectors with a large number of
pins, for example in PGA sockets for connection of CPU
chips, in that forces involved in inserting the pins
into the sockets are high; this ‘can lead both to
difficulty in engagement and to damage. There is also
a trend towards increasing the number of pins; for
example a 586 chip has in excess of 200 pins.

Attempts have been made to reduce the insertion force of
pins into PGA sockets, for'example by arranging socket
contacts in two staggered rows. This will reduce
insertion force by approximately 50% compared to
unstaggered socket contacts. An alternative approach
has been to design socket contacts with staggered
contact points, such that a pin does not staft
engagement with both contact arms at the same time,
thereby reducing the insertion force. However, such
~alternatives have not succeeded in reduciﬁg insertion
force adequately and this invention addresses this
problem.



The contact arnms 23 and 24 are of bent netal stanped fronta sheet,{o
way of ‘producing the contacts are possible) and are forned w-th cend
points 30, 31 respectively. Sinmilarly,
contact 16 are fornmed with contact 'points 32, 33 respectively. Al
contact points 30, 31, 32 and 33 lie at dpfferent distances from upper pin
engagenent surface 35 of the body portion14. The configuration of t
contacts and | ocation of the contact points 30, 31, 32 and 33 are such that
as the CPU chip is lowered into engagenent with the socket 13,

p

SUMMARY OF THE INVENTION

According to the invention, there is provided a socket
connector for connection to a plurality of pins, which
socket connector has a plurality of socket contacts for
engagement by the plurality of pins, each socket contact
having a pair of contact arms, each arm having a profile
to provide a contact points of each contact being
staggered such that, in use, a particular pin does not
make initial contact with both the contact points of the
associated contact simultaneously, and adjacent contacts
being positionally staggered with respect to each other
such that, in use, the associated pair of adjacent pins
does not make initial contact simultaneously with more
than one contact point.

The staggering of the contact points is preferably such
that a first contact is made between a first pin of the
adjacent pair and one contact point of the contact
associated with the first pin, and the next contact is
made between the second pin of the adjacent pair and one
' contact point of the contact associated with the second
pin.

The third céntact is preferably made between the first
pin and the other contact point of the contact
associated with the first pin, and the fourth contact is
preferably between the second pin and the other contact
point of the contact associated with the second pin.

Each contact arm preferably has an end portion extending
from the contact point ;o the free end, which end
portion lies dbliquely‘to the diréction of pin travel to
each the entry of a pin into the associated contact.
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‘the contact arms 25 and 26 of the - -



the pin 12 first makes contact with the contact point 32 of | fhe cog;gcﬁ é
Wth further downward novenent of the CPU chip, the pin 11 nages_c t

wi th the contact point 30 of the contact 19. Further downwarid-irby
the CPU chip results in contact between t
of the contact 20 and, finally, the pin makes contact with the contact
point 31 of t Eacontentads. ph:afta_habwamast he basest Itthla fonreacef dhes CPU

chip pins into the socket 13 i duced.to a X1 mat uarter of t he
force necessar?x?%ﬁé tﬁ Egég nﬁébéP :

Toht AEPY 35% o1t €8 EVEhi ‘| eviAch

contact may be formed from sheet material. The bases of
‘the contacts may be coplanar, and different contact
point spacing from the base plane may be achieved by
different lengths of the contact arms.

BRIEF DESCRIPTION OF THE SOLE DRAWING FIGURE

By way of example, one embodiment of a socket connector
according to the invention will now be described with
reference to the accompanying drawing, which is a
sectional side view of a pair of adjacent contacts in an
array of contacts.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A CPU chip is illustrated at 10 and only a small portion
is shown from which two pins 11, 12 .extend. As
discussed previously, a CPU chip has a large number of
pins, typically more than 144 and, with further
developments in chips, in excess of 200 pins.

Part of a pin grid array (GPA) socket is shown at 13,
the socket 13 having a body portion 14 having contact
recesses 15, 16 and pin engagement holes 17, 18. 1t
will be appreciated that the number of contact recesses
and engagement holes will correspond to the number of
pins in the CPU chip.

As can be seen clearly in the drawing{'the'contact
recesses 15 and 16 are of different depth, the contact
_recess 16 belng deeper than contact recess 15. The
contact recesses 15 and 16 locate contacts 19, 20
respectively. Agaln, it would be appreciated that the
number of contacts will correspond to the number of pins

t he

to the CPU chip. The contacts 19 and 20 have pins, 21,

e pin 12 and the ¢ofitact p0|nf”33



reatest force being necessary at initial engagenent of aﬁgt Pl ‘
gontacf point. It m?ll be-app?eciated that the contact seguence bzbmggﬁ Eﬂ@z§
CPU chip pins and the contact points on the contact ar fysCatpray e |
different. Furthernore, it will be appreciated that #ﬁéﬁFﬁV§ﬁTT6n is
not limted to engagenent of pin grid anﬁays on CPU chi ps; indeed, the
invention is agml igacudto ianWidQnbexhpbBedhhehd that other forms of

electrical connection could be used.

Not only are the contact recesses 15 and 16 of different
depths but each recess has a two height <eiling. This
provides for accommodation of contact 19 and 20, both of
which have contacts arms 23, 24 and 25, 26 respectively
of different lengths.

The contact arms 23 and 24 are of bent metal stamped
from a sheet (other way of producing the contacts are
possible) and are formed with contact points 30, 31
respectively. Similarly, the contact arms 25 and 26 of
the contact 16 are formed with contact 'points 32, 33
respectively. @All four contact points 30, 31, 32 and 33
lie at different distances from upper pin engagement
surface 35 of the body pofﬁion 14.

The configuration of the contacts and location of the
contact points 30, 31, 32 and 33 are such that as the
CPU chip is lowered into engagement with the socket 13,
the pin 12 first makes contact with the contact point 32
of the contact 20. With further downward movement of
the CPU chip, the pin 11 makes contact with the contact
point 30 of the contact 19. Further downward movement
of the CPU chip results in contact between the pin 12
and the contact point 33 of the contact 20 and, finally,
the pin 11 makes contact with the contact point 31 of
the contact 19. 1In this way,'the insertion force of the
CPU chip pins into the. socket 13 is reduced to
approximately a quarter of the force necessary for
contacts in which all contact points are level, the
greatest force being necessary at initial engagement of
a pin with =a céntact,point.

It will be appreciated that the contact sequence between
the CPU chip pins and the contact points on the contact



insertion force is a problemin sockets for engagenent W|th rzultl sz? FEB ﬂ@ﬁ
connectors. It will be appreci ated that different contact p@lnt posrrlonS'“”““
can bé achi eved not only by varying contact armlength but also by -l ocating
simlar contacts at different positions relative to the pin engagenent
surface. Variations and nodifications todhe enbodi mrent shown may be nade;
t he enbodi nent described is by way of exanple only and the scope of the
invention is to be determned by the appended cl ai ns.

arms may be different. Furthermore, it will be

appreciated that the invention is not limited to. .
engagement of pin grid arrays on CPU chips; indeed, the
invention is applicable to "any context in which
insertion force is a problem in sockéts .for engagement
with multi-pin male connectors.

It will be appreciated that ‘different d&ontact point
positions can be achieved not only by varying contact
arm length but also by locating similar contacts at
different positions relative to the pin engagement
surface.

Variations and modifications to the embodiment shown may
be made; the embodiment described is by way of example
only and the scope of the invention is to be determined
by the appended claims. '



6 WHAT | S CLAIMED I S: 1. A socket conne phitd il
of pins, which socket' connector has a pl u mmmuulmzﬂﬂlmnﬁqht acts err 'p'
engagenent by the plurality of pins, each socket - cohtact *h a%gﬁg“q g;nnn%ﬁ Eoﬁ l
contact -arns, each arm having a contactgpoi nt adjacent a free end therees ﬁzsﬁﬁg

t he contact p0|nts of each contact bei rg—st aggered such
WHAT IS CLAIMED IS: .

1. A socket connector for connection to a plurality of
pins, which socket connector has a plurality of socket
contacts for engagement by the plurality of pins, each
socket contact having a paif of contact arms,-each arm
having a contact point adjacent a free end thereof, the
contact points of each contact being staggered such
that, in use, a particular pin does not make initial
contact with both the contact points of the associated
contact simultaneously, and adjacent contacts being
positionally staggered with respect to each other such
that, in use, the associated pair of adjacent pins does

not make initial contact simultaneously with more than
one contact point.

2. A socket connector as claimed in claim 1, wherein
the staggering of the contact points is such that a
first contact is made between a first pin of the
adjacent pair and one contact point of the contact
associated with the first pin, and the next contact is
made between the second pin of the adjacent pair and one
contact point of the contact associated with second pin.

3. A socket connector as claimed in cléim 2, wherein
the third contact is made between the first pin and the
other contact point of the contact associated with the
first pin and the fourth contact is between the second
pin and the other contact pin of the contact associated
with the second pin.

4. A socket connector as claimed in claim 1, wherein
each contact arm has an end portion extending from the
contact point to.the free end, which end portion lies
obl;quely to ﬁhe direction of pin‘travél.

5. A socket connector as claimed in claim 1, wherein
each contact has a base, the contact arms extending from



that, in use, a particular pin does not nmake initial contabt HETH $HeET 1\
contact points of the associated contact sinmultaneously, and adj BnFEB- 1096 |
contatts being positionally staggered with respect to eachi;orher...sueh- “t°h f$:Jl
in use, the associated pair of adjacent pins does not mak e i-AFtEF T CONt At
si mul taneously with nore than one contact_point. 2. A socket connector_a
claimed.in claim1, wherein the staggerlaé-of t he conta S 1S such

and one contact pornt of the contact ot C tWT\I\ﬁHﬁIWIIl\H\l\I\\ |

the base in cantilever fashion.

6. A socket connector as claimed in claim 5, wherein
the bases of the contact are coplanar, different contact
point spacing from the base being achieved by different
lengths of the contact arms. '

7. A socket connector as claimed in claim 1, wherein
each contact is formed from sheet material.



associ.ated with the first pin, and the next contact is made. betweén th
second pin of the adjacent pair and one contact point of the contact " !
assdciated with second pin. 3. A socket connector as clained,in ZBali236
wherein the third contact is made between the first pin andﬁﬁﬁéﬁbﬁh@ﬁ;@;};;;;i
contact point of the contact associated with the first pin and the fourth
contact is between the second pin and the other contact pin of the contact
associated with the second pin. 4. A socket connector as_clained in claim

1, wherein each contact arm has an end portion extending fromthe
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contact point to the free end whi ch end portion lies Ob|IQU€TY"fﬁ"Fh€:=:z:T

directidbn of pin travel. 5. = A socket connector as clalded T iqﬁ:hrih."
wherein each contact has a base, the contact arns.extendl fro 5% ’
base in cantilever fashion. 6. A socket connector as cl mmmLﬂ cI nﬁ@ﬁ .ﬂ

wherein the bases of the contact are coplanar, different CORtACt pPOrFt-—=

spacing from the base bei ng AERONFME aNf P& BFLATING TO
LECTRICAL CONNECTION APPARATUS

ABSTRACT OF THE DISCLOSURE

A pin grid array socket connector for connection to a
plurality of pins in a CPU chip has a“plurality of
socket contacts, each socket contact having a pair of
contact arms. Each arm has a contact point adjacent a
free end thereof, the contact points of each contact -
being staggered such that, in use, a particular pin of
the CPU chip does not make initial contact with both the
contact points of the associated contact simultaneously.
Adjacent contlcts are positionally staggered with
respect to each other such that, in use, the 'associated
pair of CPU chip pins does not make initial contact
simultaneously with more than one contact point.

Figure 1
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