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Description

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

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 PG A sockets, for example by arranging
socket contacts in two staggered rows. This will reduce
insertion force by approximately 50% compared to un-
staggered socket contacts. An alternative approach has
been to design socket contacts with staggered contact
points, such that a pin does not start engagement with
both contact arms at the same time, thereby reducing
the insertion force. Such a socket contact is disclosed
in EP-A-0571105. However such alternatives have not
succeeded in reducing insertion force adequately and
this invention addresses this problem.

According to the invention, there is provided a sock-
et 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 contact
point adjacent a free end thereof, the contact points of
each contact being staggered such that, in use, a par-
ticular 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 simul-
taneously 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 sec-
ond pin.

The third contact is preferably made between the
first pin and the other contact point of the contact asso-
ciated with the first pin, and the fourth contact is prefer-
ably 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 ex-
tending from the contact point to the free end, which end
portion lies obliquely to the direction of pin travel to ease
the entry of a pin into the associated contact.

Each contact preferably has a base, the contact
arms extending from the base in cantilever fashion.
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Each 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.

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

A CPU chip is illustrated at 10 and only a small por-
tion is shown from which two pins 11, 12 extend. As dis-
cussed previously, a CPU chip has a large number of
pins, typically more than 144 and, with further develop-
ments in chips, in excess of 200 pins.

Part of a pin grid array (PGA) socket is shown at 13,
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.

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 re-
spectively. Again, it would be appreciated that the
number of contacts will correspond to the number of pins
to the CPU chip. The contacts 19 and 20 have pins 21,
22, although it will be appreciated that other forms of
electrical connection could be used.

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

The contact arms 23 and 24 are of bent metal
stamped from a sheet (other way of producing the con-
tacts 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 portion 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 con-
tact point 30 of the contact 19. Further downward move-
ment 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. In 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 neces-
sary at initial engagement of a pin with a contact point.

It will be appreciated that the contact sequence be-
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tween the CPU chip pins and the contact points on the
contact arms may be different. Furthermore, it will be
appreciated that the invention is not limited to engage-
ment of pin grid arrays on CPU chips; indeed, the inven-
tion is applicable to any context in which insertion force
is a problem in sockets for engagement with multi-pin
male connectors.

It will be appreciated that different contact point po-
sitions 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
o be determined by the appended claims.

Claims

1. A socket connector (13) for connection to a plurality
of pins (11, 12), which socket connector has a plu-
rality of socket contacts (19, 20) for engagement by
the plurality of pins each socket contact having a
pair of contact arms (23, 24, 25, 26), each arm hav-
ing a contact point (30, 31, 32, 33) adjacent a free
end thereof, the contact points of each contact be-
ing staggered such that, in use, a particular pin does
not make initial contact with both the contact points
of the associated contact simultaneously, and adja-
cent contacts being positionally staggered with re-
spect 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 adja-
cent pair and one contact point of the contact asso-
ciated with thefirst pin, and the next contact is made
between the second pin of the adjacent pairand one
contact point of the contact associated with the sec-
ond 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 con-
tact associated with the second pin.

4. Asocket connector as claimed in any one of Claims
1 to 3 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. Asocket connector as claimed in any one of Claims
1 to 4 where each contact has a base, the contact
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arms extending from the base in cantilever fashion.

6. A socket connector as claimed in claim 5 wherein

the bases of the contacts are coplanar, different
contact point spacing from the base being achieved
by different lengths of the contact arms.

7. Asocket connector as claimed in any one of Claims

1 to 6 wherein each contact is formed from sheet
material.

Patentanspriiche

1. Ein Kupplungsverbinder (13) zum AnschluB3 an eine
Vielzahl von Stiften (11, 12) mit einer Vielzahl von
Kupplungskontakten (19, 20) zur Anlage mit einer
Vielzahl von Stiften, wobei jeder Kupplungskontaki
zwei Kontaktarme (23, 24, 25, 26) aufweist, jeder
Arm an einem freien Ende einen Kontaktpunkt (30,
31, 32, 38) aufweist, die Kontaktpunkte jedes Kon-
taktes derart versetzt angeordnet sind, daB bei Ge-
brauch ein bestimmter Stift keinen gleichzeitigen
Anfangskontakt mit den beiden Kontaktpunkten
des zugehdrigen Kontaktes macht, und benachbar-
te Kontakte mit ihrer Lage in bezug aufeinander so
versetzt sind, daf3 das zugehdrige Paar benachbar-
ter Stifte keinen gleichzeitigen Anfangskontakt mit
mehr als einem Kontakipunkt eingeht.

2. Ein Kupplungsverbinder wie in Anspruch 1 bean-

sprucht, wobei die Kontakipunkte derart gegenein-
ander versetzt sind, daB ein erster Kontakt zwi-
schen einem ersten Stift des benachbarten Paares
und einem Kontaktpunkt des zum ersten Stift geho-
renden Kontaktes erfolgt und der nachste Kontakt
zwischen dem zweiten Stift des benachbarten Paa-
res und einem Kontaktpunkt des zum zweiten Stift
gehérenden Kontaktes erfolgt.

3. Ein Kupplungsverbinder wie in Anspruch 2 bean-

sprucht, wobei der dritte Kontakt zwischen dem er-
sten Stift und dem anderen Kontakipunkt des zum
ersten Stift gehdrenden Kontaktes und der vierte
Kontakt zwischen dem zweiten Stift und dem ande-
ren Kontakistift des zum zweiten Stift gehdérenden
Kontaktes erfolgt.

4. Ein Kupplungsverbinder wie in irgendeinem der An-

spriche 1 bis 3 beansprucht, wobei jeder Kontakt-
arm einen vom Kontaktpunkt zum freien Ende ver-
laufenden Endabschnitt aufweist, der schrag zu der
Richtung der Bewegung des Stiftes liegt.

5. Ein Kupplungsverbinder wie in irgendeinem der An-

sprliche 1 bis 4 beansprucht, wobei jeder Kontakt
eine Basis aufweist und die Kontaktarme nach Art
eines Kragarmes von der Basis ausgehen.
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Ein Kupplungsverbinder wie in Anspruch 5 bean-
sprucht, wobei die Basen der Kontakte koplanar
sind und ein unterschiedlicher Abstand der Kontaki-
punkte von der Basis durch unterschiedliche Lan-
gen der Kontaktarme erreicht wird.

Ein Kupplungsverbinder wie in irgendeinem der An-
spriche 1 bis 6 beansprucht, wobei jeder Kontakt
aus Blech hergestellt ist.

Revendications

Connecteur femelle (13) destiné a se connecter a
une pluralité de broches (11, 12), ledit connecteur
femelle comportant une pluralité de contacts a
douille (19, 20) avec laquelle la pluralité de broches
est destinée a venir en prise, chaque contact a
douille comportant une paire de branches de con-
tact (23, 24, 25, 26), chaque branche ayant un point
de contact (30, 31, 32, 33) proche de son extrémité
libre, les points de contact de chaque contact étant
décalés de telle sorte qu'en cours d'utilisation, une
broche individuelle n'entre pas simultanément en
contact avec les deux points de contact du contact
associé, et des contacts adjacents étant dans des
positions décalées I'une par rapport a l'autre de telle
sorte qu'en cours d'utilisation, la paire associée de
broches adjacentes n'entre pas simultanément en
contact avec plus d'un point de contact.

Connecteur femelle selon la revendication 1, dans
lequel le décalage des points de contact est tel
qu'un premier contact est réalisé entre une premié-
re broche de la paire de broches adjacentes et un
point de contact du contact associé a la premiére
broche, et que le contact suivant est réalisé entre
la seconde broche de la paire de broches adjacen-
tes et un point de contact du contact associé a la
seconde broche.

Connecteur femelle selon la revendication 2, dans
lequel le troisieme contact est réalisé entre la pre-
miére broche et l'autre point de contact du contact
associé a la premiére broche, et le quatriéme con-
tact se fait entre la seconde broche et l'autre point
de contact du contact associé a la seconde broche.

Connecteur femelle selon I'une quelconque des re-
vendications 1 & 3, dans lequel chaque branche de
contact comporte une partie d'extrémité s'étendant
du point de contact jusqu'a l'extrémité libre, ladite
partie d'extrémité étant placée en biais par rapport
a la direction de translation des broches.

Connecteur femelle selon I'une quelconque des re-

vendications 1 a 4, dans lequel chaque contact
comporte une base, les branches de contact s'éten-

10

15

20

25

30

35

40

45

50

55

dant en saillie depuis la base.

Connecteur femelle selon la revendication 5, dans
lequel les bases des contacts sont dans un méme
plan, un espacement différent des points de contact
par rapport a la base étant obtenu par des lon-
gueurs différentes des branches de contact.

Connecteur femelle selon I'une quelconque des re-
vendications 1 & 6, dans lequel chaque contact est
réalisé en un matériau en téle mince.
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