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BACKGROUND OF THE INVENTION

1. Field of the Invention
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This invention relates to a socket used for an IC

package having a spherical bump.

2. Prior Art

As shown in Figs. 10 through 13, there is known an IC

package of the type in which a number of spherical bumps are

formed on a lower surface of an IC package body 1.

Each of the spherical bumps 2 is either semi-spherical

as shown in Fig. 10 or spherical as shown in Fig. 11. Any

of them is formed of metal having a low melting point such as

soldering material. In many cases, there is employed a

method of use in which the spherical bumps are directly

mounted on a wiring board and welded to a wiring pattern.

As shown in Fig. 13, in a socket for the use of an aging

test of the IC package, there is employed a method in which a

. spring probe 3 held by the socket is moved forwardly and

backwardly in a vertical direction relative to the spherical

bump 2 to bring a tip of the spring probe 3 into contact with

the bump 2 under pressure. As a result, it is unavoidable

for this method that the tip of the spring probe 3 is brought

into contact with a lower dead point of the spherical bump 2

under pressure.




of Themis forned of netal having a | ow nelting point such as sol dering
mat eri al . In many cases, there is enployed a nethod of use in which the
spherical bunps are directly nounted on a wiring board and welded to a
wiring pattern. As shown in Fig. 13, in a socket for the use of an aging
test of the IC package, there is enployed a nethod in which a spring probe
3 held by the socket is noved formardly~and backwardly in a vertical

direction rel atyj I rin of th sprlng
probe 3 into con "gc‘lt;Epr théfimi9 %O%rf%r%’b%‘eﬁl%e%surg?%er TatPed it is
unavoi dabl g, @ethqgly t rin : I s Brought
into cont aa?% \%ti&ﬁ? ower A&%o#r%eddg éc %%ﬁé:?i%czﬁp%ouffpag ?fr‘f&‘grg’
PresSure. yhich is directly welded to the wiring board, is easily '

damaged by the probe 3, and the tip of the spring probe 3 of
fhe_socket tends to slip on the surface of the lower dead
point portion of the spherical bump 2 sideways, with the
result of poor contacting condition.

In addition, there is another problem in that with a
structure haQing only one contacting spot, it is difficult to
realize a reliable contacting condition.

SUMMARY OF THE INVENTION |

It is therefore an object of the present invention to
provide an IC socket which assures reliable contact with an
IC package having spherical bumps.

In order to achieve the above object, there is provided
an IC socket equipped with a plurality of elastic contact:
pins which are brought into contact with spherical bumps of
an IC package, each of the contact pins having at a foremost
end thereof a'contacting portion disposed opposite to a lower
spherical surface of the spherical bump, the contacting
portion having a relief portion which is kept in a non-
contacting condifion relative to a lower dead point portion
in the lower spherical surface of the spherical bump and also
a contacting end which is brought into press contact at an

area thereof around the relief portion with that area of the
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However, the follow ng problens are inherent in the above socket. A | ower
dead point of the spherical bunp 2, which is directly welded to the wring
board, is easily damaged by the probe 3, and the tip of the spring probe 3
of the socket tends to slip on the surface of the | ower dead point portion
of the spherical bunp 2 sideways, with the result of poor contacting
condition. In addition, there is anothersproblemin that with a structure
having only one contacting spot, it is difficult to realize a reliable
cont act i ngsgRaEditabNsurface of the spherical bump outwardly adjacent to

the lower dead point.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side view showing one example of a
contacting structure between a spherical bump and an elastic
contact pin;

Fig. 2 is a side view showing another examplé of a
contacting structure between a spherical bump and an elastic
contact pinf

Fig. 3 is a further example of a contacting structure
between a spherical bump and an elastic contact pin, Fig.
3(A) is a perspective view, Fig. 3(B) is a vertical cross-
sectional view, and Fig. 3(C)'is a transverse cross-sectional
view: |

Fig. 4 is a perspective view showing a number of elastic
contact pins of a socket now in press contact with a number
of spherical bumps;

Fig. 5 is a cross-sectional view of the socket;

Fig. 6 is a cross-sectional view of the socket, Fig.
'G(A) shows a socket without an IC package loaded thereon,
Fig. 6(B) shows a socket with an IC package loaded thereon
and in which the contacting conéition between a contact pin
and a spherical bump is released, and Fig. 6(C) shows a
socket with an IC package loaded thereon and in which a

contact pin is in contact with a spherical bump;
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SUMVARY OF THE INVENTION It is therefore an object of the present invention
to provide an I C socket which assures reliable contact wth an | C package
havi ng spherical bunps. The invention provides the conbination of an IC
socket equipped with a plurality of elastic contact pins and an | C package
provided with spherical or part-spherical bunps to be contacted by said
pi ns, each of said contact pins being ig the formof a single elongate
nmetal’lic sheet plate having at a forenbst end thereof a contacting portion
di sposed opposiRig + 7 as cwerersiardgece coosg-sespacnatevherpofsai d contacti ng
portion conprising a first contacting end portion and a second contacting
end porti @pherigrlarhund st eanhastt ipdal. | ig. 7(A) and 7(B) show
contact released conditions, respectively;
Fig. 8 is an enlarged cross-sectional view showing
contacting conditions of Fig. 7;
Fig. 9 is a bottom view of an IC package showing a part
where spherical bumps and contact pins contact;
Fig. 10 is a side view of an IC package;
Fig. li is a side view showing another example of an IC
package;
Fig. 12 is a plan view of the above IC package; and
Fig. 13 is a side view showing a contaéting condition
- between a spherical bump and a contact pin according to the
prioxr art.
DETAILED DESCRIPTION OF THE EMBODIMENTS
Preferred embodiments of the present invention will be
described in detail with reference to Figs. 1 through 9.
In Fig. 1, reference numeral 4 denotes an eléstic
contact pin held by a socket. This elastic contact pin 4 is
formed of a single elongated sheet plate having elasticity.
This sheet plate has at a foremost end thereof a contacting
portion 5 disposed opposite to a lower spherical surface of a
spherical bump 2

This contacting portion is bifurcated generally in a U-

shape or V-shape to define a first contacting end 6 and a



relative to and substantially equidistant fromthe | owernost point of the
| ower surface of the respective bunp so as to be capabl e of bei ng brought
into resilient contact with said |ower surface of the respective bunp only
at two points thereon equidistant fromsaid | owernost point of said | ower
surface of the bunp. The invention also provides the conbination of an IC
socket and an | C package provided wi th gpherical or part-spherical bunps,
the tC socket conmprising a plurality of elastic contact pins to be brought
i Nt o pressgeendogbathetiihl bade?, sanfiagesebief gsperidn 8 higpie Hifnddiay C
package, each contact pin has at its contact end a cylindrical contact
portion facregeksbed poetisur farmedf béheeerstiest £irestuampd ssedond

contacting ends 6 and 7. The contacting portion 5 is spaced

apart, in a non-contacting condition, at the relief portion 8

from a lower dead point portion of the spherical surface of

the spherical bump 2, and are in point-contact at two spots

of the distal ends of the first and second contacting ends 6

and 7 on the opposite sides of the relief portion 8 with that

area of the spherical bump 2 outwardly adjacent to the lower

dead point portion. The first and second contacting ends 6

and 7 are in a symmetrical relation with respect to a lower

dead point P of the spherical bump 2 and brought into

contact, in an elastically pressed condition, with the

spherical surface of the spherical bump 2 at the spots

equidistant from the lower dead point P.

To realize this press~contacting condition, the

elongated sheet plate portion supporting the contacting

portion 5 defines a spring element 9. As shown in Figs. 4

to 6, this spring piece 9 is capable of deflecting in a

vertical direction to a line, which connects the first and

second contacting ends 6 and 7 together, to accumulate

resilient force and brought into press-contact with the

spherical bump 2.

The reason why the spring piece 9 must deflect in the

vertical direction to the above-mentioned line is as follows.
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that the contact end can be brought into pressure contact with

REPLACEMENT SHEET 3 only an annul ar area of the | ower surface of the
respective bunp around the | owernost point of that |ower surface. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a side view showi ng one exanple of a
contacting structure between a spherical bunp and an el astic contact pin;
Fig. 2 is a side view showi ng anot her eganple of a contacting structure

between a spherical bunp and an el astic
If it is designed such that the spring piece 9 lS capable of

deflecting in the direction of the line which connects‘the
first and second contacting ends 6 and 7 (that is, the
direction in the sénse of an arrow X of Fig. 1), there is a
possibility that either of the first and second contacting
ends 6 and 7 moves across and causes a damage to the lower
dead point portion of the spherical bump 2. Therefore, in
this invention, the spring piece 9 is such designed as to be
capable of deflecting in the X direction.

In the example of Fig. 2, the elastic contact pin 4 is
moved forwardly and backwardly in a vertical direction to the
lower dead point P of the spherical bump 2 in order to
realize and release the contacting condition. The contact
pin 4 is biased upwardly by a coil spring 10 along the above-
mentioned vertical line. By doing this, the first and
second contacting ends 6 and 7 are brought into press-contact
with two spots of that area of the spherical surface
outwardly adjacent to the lower dead point portion of the
spherical bump 2, and are kept in a non-contacting condition
relative to the lower dead point portion owing to a provision
cof the relief portion 8.

The elastic contact pin 4 may be called as a spring
probe. In the example shown in Figs. 3(A) through 3(C), the
contact pih 4 is brought into press-contact with that area of

the spherical surface of the spherical bump 2 outwardly
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contact pin; Fig. 3 is a further exanple of a contacting structure between
a spherical bunp and an elastic contact pin, Fig. 3(A) is a perspective
view, Fig. 3(B) is a vertical cross-sectional view, and Fig. 3(C) is a
transverse cross-sectional view, Fig. 4 is a perspective view show ng a
nunber of elastic contact pins of a socket now in press contact with a
nunber of spherical bunps; Fig. 5 is a cross-sectional view of the socket;
Fig. 6 is a cross-sectional view of the socket, Fig. 6(A shows a socket

wi t hout an | C package | oaded thereon, Fig. 6(B) .shows a socket with an IC
package | oaded t hereon and |n whi ch the contactlng condltlon betmeen a
contact pin and a spherical :



bunp is released, and Fig. 6(C) shows a socket with an | C package | oaded
thereon and in which a contact pinis in contact wwth a spherical bunp;

4. Fig. 7 is an enlarged cross-sectional view of a spherical bunp and a
contact pin, Fig. 7(A) and 7(B) show contact rel eased conditions,
respectively; Fig. 8 is an enlarged cross-sectional view show ng contacting
conditions of Fig. 7; Fig. 9is a bottog1viem/of an | C package show ng a
part °

adjacent to the lower dead point portion in an annularly
contactiﬁg condition.

As illustrated, the contacting portion of the foremost
end of the elastic contact pin 4 is formed of a sleeve member
11. On end face of this sleeve member 11 is disposed
opposite to the lower spherical surface of the spherical bump
2, and a central opening 12 thereof defines the relief
portion 8 so that the contacting portion is kept at the
central opening 12, iﬁ a2 non-contacting condition relative to
tﬁe lower dead point portion of the spherical bump 2. An
end face 19 of a wall defining a cylindrical hole in the
sleeve member 11 defines the contacting end. This
contacting end is brought into press-contact with that area
of the spherical surface of the spherical bump 2 6u£Wardly
adjacent to the lower dead point portion in an annularly
contacting condition.

The elastic contact pin 4 of Fig. 3 is brought into
press—-contact with the spherical bump 2 in the manner as
shown iﬂ Figs. 1 and 5, as well as elsewhere, or otherwise
the contact pin 4 is resiliently held by the coil spring 10
such that the contact pin is moved forwardly and backwardly,
vertically to the lower dead point P of the spherical bump 2
in the manner as shown in Fig. 2.

Figs. 4 through 8 show a socket equipped with a means

for bringing the elastic contact pin 4 of Fig. 1 into contact
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where spherical bunps and contact pins contact; Fig. 10 is a side view of
an | C package; Fig. 11 is a side view show ng anot her exanple of an IC
Fig. 12 is a plan view of the above |IC package; and Fig. 13 is a

package;

side view showi ng a contacting condition between a spheri cal

contact pin according to the prior art. DETAILED DESCRI PTI ON OF THE
EVMBODI MENTS Pref erred enbodi nents of thgspresent i nvention will be
described in detail with reference to Figs. 1 through 9. In Fig. 1,

reference PUERT &hd 4aWSPOELSmaBhe! S5Hd L1 CONRdp BIN hel d by a socket.
elastic contact pin 4 1s

A number of contact pins 4 formed of an electrical
conductive one-piece elongated sheet plate and extending
upwardly are arranged on the socket base 13. The contact
pins 4 are pierced into.through-holes 15, all the way
therethrough, which are formed in a laterally movable
operating plate 14 and then the foremost ends of the contact
pins 4 thus pierced through the holes 15 are received in
through-holes 17 which are formed in a damping plate 16.

This damping plate 16.is rigidly integrally formed with the
socket base 13, and the above-mentioned operating plate 14 is
laterally movably disposed between the socket base 13 and the
damping plate 16. The contact pins 4 are loosely inserted
into both of the through-holes 15 and 17.

As shown in Fig. 6(A), the contact pin 4 is upstanding.
In that condition, when the operating plate 14 is laterally
moved in one direction, the inner wall of the through-hole 15
presses the contact pin 4 as shown in Fig. 6(B). As a
result, the foremost end of the contact pin 4 is curvedly
bent while being supported by the inner wall of the through-
hole 17 in the damping plate 16 and moved in a contracting
direction within the through-hole 17. As a consequence, the
foremost end contacting portion 5 of the contact pin 4 are
brought away from the spherical bump 2, thereby realizing the

contact-releasing condition as shown in Figs. 7(A) and 7(B).

bump and a

Thi s



formed of a single elongated sheet plate having elasticity. This sheet

pl ate has at a forenost end thereof a contacting portion 5 disposed
opposite to a | ower spherical surface of a spherical bunmp 2 This contacting
portion is bifurcated generally in a U- shape or V-shape to define a first
contacting end 6 and a REPLACEMENT SHEET second contacting end 7, ‘and a
recess portion 8 is defined by a recessyfornmed between the first and second
contacting ends 6 and 7. The contacting portion 5 is spaced apart, in a

Fhe IC package body 1 is loaded on the damping plate 16, and
a positioning wall 18 formed in the damping plate 16 is
iisposed between the spherical bump 2 and the damping plate
16 in order to.correctly position the bump 2.

As shown in Fig. 6(C), when the operating plate 14 is
laterally moved in the other direction by the restoring force
3f the contact pin 4 or when the operating pléte 14 is
laterally moved in the other direction to restore the contact

" pin 4, the contact pin 4 is stretched so that the foremost
and portion 5 of the contact pin 4 is brought into press-
contact with the spherical bump 2 either at an opening
surface of the through-hole 17 in the damping plate 16 or in
a slightly projected manner from the through-hole 17 as shown
in Figs. 8(A) and 8(B). That is, the contact pin 4 is
caused to accumulate resilient force by the spring element 9
deflecting in a perpendicular direction to the line which
connects the first and second contacting ends 6 and 7 and
brought into press-contact with the spherical bump 2. |

The press-contacting is made at an area around the
relief portion 8 as already mentioned.

In Fig. 9, those areas S where the contacting portions §
of the contact pins 4 are in contact with the spherical bumps
2 are indicated by imaginary lines. As seen from the
Figure, the contacting ends of the contacting portions 5 are

in contact with the spherical surfaces of the bumps 2 on
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hon-contacting condition, at the recess portion 8 froma | ower dead point
portion of the spherical surface of the spherical bunp 2, and are in

poi nt-contact at two spots of the distal ends of the first and second
contacting ends 6 and 7 on the opposite sides of the recess portion 8 with
that area of the spherical bunp 2 outwardly adjacent to the | ower dead
point portion. The first and second coqbacting ends 6 and 7 are in a
symmetrical relation with respect to a T'ower dead point P of the spherica

bunp 2 a”QiQf:QEQQt OEBEQFCQQ‘B@F&E £h8 ﬁ?w%i'a&ééz&;:éé:;{n% 5 SG8 Gﬂé‘%&:ﬁ?& with

t he spherical surface of the spherica unp he spots equi distant from
the | over ;deadspai-plivB1yT0 realize this press-contacting condition, the
el ongat ed

According to the present invention, since the contact
pin can be brought into contact with the spherical bump 2 at
a plurality of contacting spots or in annularly contacting
conditions in that area of the spherical bump outwardly
adjacent to the lower dead point portion around the relief
portion, the problem for damaging the lower dead point
portion of the spherical bump can be effectively obwviated.

In addition, the dontacting portion of the contact pin

" gsafely catches the area outwardly adjacent to the lower dead
point portion of the spherical bump to positively maintain
the press-contacting condition, and therefore a reliable
contacting condition can be realized.

Furthermore, since the contacting portion of the contact
pin is brought into contact with the spherical bump at a
plurality of contacting spots or in an annularly contacting
condition, the reliable contacting condition is further
enhanced.

The present invention is not limited to the above
embodiments, but many changes can be made without departing

from the scope of the invention.



sheet plate portion supportlng the contacLLng portlon 5 defines a spring
el enrent 9. As shown this spri ece 9 is capabl e of

pi
deflecting in a vert | cal HI’ lﬂ u ﬂm"m Whl ch connects the first and
second contacting ends 6 a accunul ate resilient force and
brought into press-contact with the spherlcal bunmp 2. The reason why the

spring piece 9 nust deflect in the vertycal direction to the
above-nentioned line is as foll ows. PLACEMENT SHEET

WHAT IS CLAIMED IS:

1. An IC socket equipped with a plurality of elastic
contact pins which are brought into contact with spherical
bumps of an IC package, each of said contact pins having at a
féremost end thereof a contacting portion diséosed opposite
to a lower spherical surface of said spherical bump, said
contacting portion having a relief portion which is kept in a
non-contacting condition relative to a lower dead point
portion in the lower spherical surface of said spherical bump
and also a contacting end which is brought into press aontact
at an area thereof around the relief portioq with that area
of the spherical surface of said spherical bump ocutwardly

adjacent to the lower dead point.

2. An IC socket as claimed in claim 1, in which said
contacting portion includes a first contacting end and a
second contacting end which are brought into point-contact at
opposite sides of the relief portion with that area of the
spherical surface of said spherical bump outwardly adjacent
to the lower dead point portion, and said contact pin is
capable of deflecting in a vertical direction to a line,
which connects said first and second contacting ends
together, to accumulate resilient force, thereby to realize

the contacting condition.
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6.1f it is designed such that the spring piece 9 is capable of deflecting
in the direction of the"Iine whi chh tonneets the first and second contacting

ends 6 and 7 (that is, e sense of an arrow X of Fig. 1),
there is a possibility t mﬂlﬂmalwﬂl rfi rst and second contacting ends
6 and 7 noves across and caugesta #anage- to the | ower dead point portion of
the spherical bunp 2. Therefore, in this invention, the spring piece 9 is

such ‘desi gned as not to be capable of degflecting in the X direction. In the
exanple of Fig. 2, the elastic contact n 4 is noved formardly and

backwar dl y i n am/efd gkt TRCIN M@ tRech QWRr 3dead pRLRL B.9f the

spheri cal bunp 2 in order to realize
contacting portion is moved forwardly and backwardly in a

direction generally vertical to the lower dead point portion
of said spherical bump, thereby to realize the contacting

condition.

4. An IC socket substantially as hereinbefore described -
with reference to any one of Figs. 1 - 12 of the accompanying

drawings.
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and rel ease the contacting condition. The contact pin 4 is biased upwardly
by a coil spring 10 al ong the above-nentioned vertical line. By doing this,
the first and second contacting ends 6 and 7 are brought into press-contact
with two spots of that area of the spherical surface outwardly adjacent to
the | ower dead point portion of the spherical bunp 2, and are kept in a
non-contacting condition relative to tH¢6l ower dead point portion owing to
a provision of the recess portion 8. The elastic contact pin 4 may be
called as a spring probe. In the exanple shown in Figs. 3(A) through 3(0),
the contact pin 4 is brought into press-contact with that area of the
spherical surface of the spherical bunp 2 outwardly

FIG 1

2
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Z.9JUN 1999 7 adjacent to the |ower dead point port n in an annularly
contacting condition. As illustrated, the contacting portion of the
foremost end of the elastic contact pin 4 is formed of a sleeve nenber 11.
An end face of this sleeve nmenber 11 is disposed opposite to the | ower
spherical surface of the spherical bunp 2, and a central opening 12 thereof
defines the recess portion 8 so that tBg6contacting portion is kept at the
central opening 12, in a non-contacting condition relative to the |ower
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portion of the spherical bunp 2. An end face 19 of a wall defining a
cylindrical hole in the sleeve nenber 11 defines the contacting end. Thi &
contacting end is brought into press-contact with that area of the
spherical surface of the spherical bunp 2 outwardly adjacent to the | ower
dead point portion in an annularly contacting condition. The elastic
contact pin 4 of Fig. 3 is brought int8/@ress-contact with the spherical
bunmp 2 in the manner as shown in Figs. 1 and 5, as well as el sewhere, or

ot herwi se the contact pin is resiliently held by the coil spring 10 such
that the contact pin is noved forwardly and backwardly, vertically to the

| oner dead point P of the spherical bunp 2 in the manner as shown in Fig.

. FlG4
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Figs. 4 through 8 show a socket equipped wth a means for bringing the

el astic contact pin 4 of Fig. 1 into contact 7 adj acent to the | ower
dead point portion in an annularly contacting condition. As illustrated,
the contacting portion of the forenost end of the elastic contact pin 4 is
fornmed of a sleeve nenber 11. On end face of this sleeve nenber 11 is

di sposed opposite to the | ower spheric&d/6surface of the spherical bunp 2,

and a central,gp7q%$g€%2 tBereof defines the relief

F1G. 6 (B) F1G 6 (c)
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—_16 16
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15 14 14 ?15
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F1G. 7(A) F1G. 7(B)
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4 17 5
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portion 8 so that the contacting portion is kept at the central opening 12,
iLn a non-contacting condition relative to the | ower dead point portion of
t.he spherical bump 2. An end face 19 of a wall defining a cylindrical
hole in the sleeve nenber 11 defines the contacting end. Thi s contacting
end is brought into press-contact with that area of the spherical surface
of the spherical bunp 2 outwardly adjad¥ft to the |ower dead point portion
in an annularly contacting condition. The elastic contact pin 4 of Fig. 3
is brought into press-contact with the spherical bunp 2 in the manner as
shown in Figs. 1 and 5, as well as el sewhere, or otherw se the contact pin
4 is resiliently held by the coil spring 10
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such that the contact pin is noved forwardly and backwardly, vertically to
the I ower dead point P of the spherical bunp 2 in the manner as shown in
Rig. 2. Figs. 4 through 8 show a socket equi pped with a means for bringing
the elastic contact pin 4 of Fig. 1 into contact REPLACEMENT SHEET 9 The

| C packpge body 1 is |oaded on the danping plate 16, and a positioning wall
18 formed in the danmping plate 16 is dbéposed between the spherical bunp 2

and the danping plate 16
FIlG 12
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i -Rembder to correctly position the bunp 2. As shown in Fig. 6(C), when the
operating plate 14 is laterally noved in the other direction by the
restoring force of the contact pin 4 or when the operating plate 14 is

| aterally noved in the other direction to restore the contact pin 4, the
contact pin 4 is stretched so that tABSTRA®host end portion 5 of the
contact pin 4 is brought into press-contact with the spherical bunp 2

ei ther at an opening surface of the through-hole 17 in the danping plate 16
or in a slightly projected manner fgﬁg]b? Ehrough-hole 17 as shown in
Figs. 8(A) and 8(B). That is, the c g %ﬁin 4 is a caused to accunul ate
resilient force by the spring elenent 9 deflecting in a perpendicul ar
direction to the line which

An IC socket equipped with a plurality of elastic
contact pins which are brought into contact with spherical
bumps of an IC package, each of the contact pins hawving at a
foremost end thereof a contacting portion disposed opposite
to a lower spherical surface of the spherical bump, the
contacting portion havingla relief portion which is kept in a
non-contacting condition_relative to a lower dead point -
-portion in the lower spherical surface of the spherical bump
and also a contacting end which is brought into press contact
at an area thereof around the relief portion with that area
of the spherical surface of the spherical bump outwardly

adjacent to the lower dead point.
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o 5701~
connects the first and second contacting ends 6 and 7 and brought qionto“?ﬂ”
press-cortact with the spherical bunp 2. The press-contacting-is nmade at an
ar}ea around the recess portion 8 as already nmentioned. In Fig. 9, those
areas S where the contacting portions 5 of the contact pins 4.-are in-
contact 'with the spherical bunps 2 are indicated by inmaginary lines. As
seen fromthe, Figure, the contacting ends of theubstitutetshegtpd8 ODetobdr H396
in contact with the spherical surfaces of the bunps 2 on 9
2/6
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rhe I C package body PF&CﬁWeﬁHﬁﬂthe danping plate 16, and a positioning
wal | 18 formed injthHe danping plafje}16 is di sposed between the spherical
bunp 2"and the darpiing2 21 @CE ®9¢i h order to correctly position the bunp 2.
As shown in Fig. E((:), ‘when the opefating plate 14 is laterally noved in
the other directiqn By The Testorting force BSubshituteoshestt- p6rOdtober @96 t he -
operating plate 14.is laterally noved in taz other direction to restore the
contact pin 4,-the contact pin 4 1's stretc é so that the forenost end
portion 5 of the I's brought into press- contactwi,th the
spherical bunp 2 tLgst ag ﬁopem ng sﬁf_f thBthroughFM/ 176n Qe
danping plate 16 or in a slg ghtly project ed manner fromthe through hol e9 17
as shown .




in Figs. 8(A) ang—8tBy—That {i$, the contact {di ¥ 4.is’ causgg{ HOn o pssed 12,
resifl ile 9fﬂﬂ@e‘9?% tthe spring el ement] & tefl: ecﬂ ng- HQ a LQ
ar dirlection“to thejl ifne whi ch connedt § sBsrd vtrst Eg;

accunulate
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bunmp 2. The preps-contacting is rqade at &n areaja f pQetion 8
: ment F—tmFrg. 9, those areas S whgﬁgggﬁg?gﬁ&ﬁﬁ?f gﬁ"{ --------
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of tHiowsNARCctthe followiagi probiemstans tinhdrendptiar thel abawps 2

ends of t e contactin ortions g are in_contact wt
‘surfaces ¢rAYFREHIIELASH, tathesyazingsboarde P§c8§511Y damaged by the

probe 3, and the tip of the spring probe 3 of the socket tends
to slip on the surface of the lower dead point portion of the
spherical bump 2 sideways, with the result of poor contacting

.condition.

In addition, there is another problem in that with a
structure having only one contacting spot, it is difficult to
realize a reliable contacting condition.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide an IC socket which assures reliable contact with an IC
package having spherical bumps.

The invention provides the combination of an IC socket
equipped with a plurality of elastic contact pins and an IC
package provided with spherical or part-spherical bumps to be
contacted by said pins, each of said contact pins being in the
form of a single elongate metallic sheet plate having at a
foremost end thereof a contacting portion disposed opposite to
a lower surface of a respective bump, said contacting portion
comprising a first contacting end portion and a second
contacting end portion which are disposed symmetrically
relative to and substantially equidistant from the lowermost
point of the lower surface of the respective bump so as to be
capable of being brought into resilient contact with said
lower surface of the respective bump only at two points
thereon equidistant from said lowermost point of said lower
surface of the bump.

The invention also provides the combination of an IC
socket and an IC package provided with spherical or
part-spherical bumps, the IC socket comprising a plurality of
elastic contact pins to be brought into pressure contact with
lower surfaces of respective bumps of the IC package, each
contact pin has at its contact end a cylindrical contact
portion facing the lower surface of the respective bump such
that the contact end can be brought into pressure contact with

oimdS cteeRef ésmewea@ Eufug ﬁt hﬁhiflﬂt gsting
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REPLACEMENT SHEET CLAI MS 1. The conbi nation o quli pped with
a plurality of elastic contact pins and an | C phckage provided Wwifh
spherical or part-spherical bunps to be contact s,{ ech of

said contact pins being in the formof a single
pl ate having at a forenost end thereof & contac
opposite to a |l ower surface of a respective bum
corEly i ant annulart argacnd [thiel ilowean Gur o NGif Cohé agéspgctide

conpri si
portion
o/

elongate netalll cj sheet
ing portion dispoped

bump around the lowermost point of that lower surface.
BRIEF DESCRIPTION  OF THE DRAWINGS

Fig. 1 is a side view showing one example of a contacting
structure between a spherical bump and an elastic contact pin;

Fig. 2 is a side view showing another example of a
contacting structure between a spherical bump and an elastic
contact pin;

Fig. 3 is a further example of a contacting structure
between a spherical bump and an elastic contact pin, Fig. 3(A)
is a perspective view, Fig. 3(B) is a vertical cross-sectional
view, and Fig. 3(C) is a transverse cross-sectional view;

Fig. 4 is a perspective view showing a number of elastic
contact pins of a socket now in press contact with a number of
spherical bumps;

Fig. 5 is a cross-sectional view of the socket;

Fig. 6 is a cross-sectional view of the socket, Fig. 6(A)
shows a socket without an IC package loaded thereon, Fig. 6(B)
shows a socket with an IC package loaded thereon and in which
the contacting condition between a contact pin and a spherical
bump is released, and Fig. 6(C) shows a socket with an IC
package loaded thereon and in which a contact pin is in
contact with a spherical bump;

portion
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which are di sposed symetrically relative to an

ﬁ ) gti di st ant
fromthe | owernost point of the |ower surface of| tthe_ re G elbynp so as
to'be capabl e of being brought into resilient cdnt czbwwﬁ ‘équ | pwer
surface of the respective bunp only at two point|s {thereon, equidigtant from

A co

said | owernost point of said | ower surfage of the bunp. 2. i nation
as clained in Caim1l1, in which said contact pind | ecting
in a di regSéoqnqiecthdbtmhgrend 2, |lamd ahedessprattiorsd ds ideftined byecond

cont act i N4, epdselgopbhRkal BaGbh! EAE! ¥1DER" 2382 LREhn"E oA Hrc,vwm
therebyto realze e contacting condition. I'nati o an 1 C
“socket an¢®aRnAC packIHe p?%?%l‘éﬁthE°§§Heﬂl &al 19r spaceds pimatteal iBumps,
the |1 C so¢keh-contacting condition, at the recess portion 8 from a lower
dead point portion of the spherical surface of the spherical
bump 2, and are in point-contact at two spots of the distal
ends of the first and second contacting ends 6 and 7 on the
opposite sides of the recess portion 8 with that area of the
spherical bump 2 outwardly adjacent to the lower dead point
portion. The first and second contacting ends 6 and 7 are in

a symmetrical relation with respect to a lower dead point P of
\ the spherical bump 2 and brought into contact, .in an

) elastically pressed condition, with the spherical surface of -
the spherical bump 2 at the spots equidistant from the lower
dead point P.

To realize this press-contacting condition, the elongated '
sheet plate portion supporting the contacting portion 5
defines a spring element 9. As shown in Figs. 4 to 6, this
spring piece 9 1is capable of deflecting in a vertical
direction to a line, which connects the first and second
contacting ends 6 and 7 together, to accumulate resilient
forcé and brought into press-contact with the spherical bump
2.

2

The reason why the spring piece 9 must deflect in the

(Y vertical direction to the above-mentioned line is as follows.
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conprising a plurality of elastic contact pins tq
coptact’ with | ower surfaces of respective bunps (f
contact pin has at its contact end a cylindrical fcd
| ower surface of the respective bunp such that tHe
brought into pressure contact with only ean annul gr area of the lo
surface of the respective bunp around the | owernt '
surface. lf it tsndesighed suchathetl theChpiing, piacehbclisszapabaet at

portion | radPred {0k Wahd\ch I RAGIEH ¥ bHe? 19He U Alh IEBRAGLLY R4 IS

and away fromthe lOower surface o
- first and second contacting ends 6 and 7 (that is, the

direction in the sense of an arrow X of Fig. 1), there is a
possibility that either of the first and second contacting

ressure
each
cing the
be

ends 6 and 7 moves across and causes a damage to the lower
dead point portion of the spherical bump 2. Therefore, in
this invention, the spring piece 9 is such designed as not to
be capable of deflecting in the X direction.
In the example of Fig. 2, the elastic contact pin 4 is
moved forwardly and backwardly in a vertical direction to the
lower dead point P of the spherical bump 2 in order to realize
and release ‘the contacting condition. The contact pin 4 is
biased upwardly by a coil spring 10 along the above-mentioned
vertical line. By doing this, the first and second contacting
ends 6 and 7 are brought into press-contact with two spots of
that area of the spherical surface outwardly adjacent to the
lower dead point portion of the spherical bump 2, and are kept
: in a non-contacting condition relative to the lower dead point
portion owing to a provision of the recess portion 8.
The elastic contact pin 4 may be called as a spring
robe. In the example shown in Figs. 3(A) through 3(C), the
Eontact pin 4 is brought into press-contact with that area of
the spherical surface of the spherical bump 2 outwardly




REPLACEMENT SHEET 12 the respective bunp, the eB§PL&C<§MENEaSrWE§ t he
comtacting condition. 5. An | C socket substantijali{l y as herei nbgf ¢re
described with reference to any one of Figs. 1 - 9 ofzt)hyuncﬁ@?m ANy i ng

dr awi ngs.

12 3. An | C socket as clainmed in gdm3, in which gaid
7

gdjacent to the lower dead point portLJTé'xT in an annularly
contacting condition.

As illustrated, the contacting portion of the foremost
end of the elastic contact pin 4 is formed of a sleeve member
11. An end face of this sleeve member 11 is disposed opposite
to the lower spherical surface of the spherical bump 2, and a
central opening 12 thereof defines the recess portion 8 so
that the contacting portion is kept at the central opening 12,
in a non-contacting condition relative to the lower dead point
portion of the spherical bump 2. An end face 19 of a wall
defining a cylindrical hole in the sleeve member 11 defines
the contacting end. This contacting end is brought into
press—-contact with that area of the spherical surface of the
spherical bump 2 outwardly adjacent to the lower dead point
portion in an annularly contacting ‘condition.

The elastic contact pin 4 of Fig. 3 is brought into
press—-contact with the spherical bump 2 in the manner as shown
in Figs. 1 and 5, as well as elsewhere, or otherwise the
contact pin is resiliently held by the coil spring 10 such
that the contact pin is moved forwardly and backwardly,
vertically to the lower dead point P of the spherical bump 2
in the manner as shown in Fig. 2.

Figs. 4 through 8 show a socket equipped with a means for
bringing the elastic contact pin 4 of Fig. 1 into contact



contacting portion is noved forwardly and backwa dﬁGP&MEMEHFrWTm
generally vertical to the | ower dead point porti¢njof said spherical bunp,
thereby to realize the contacting condition. 4. An 2 € ¢ K999
substantially as herei nbefore described with refgrdnce to any ong¢ of Figs.
1 - 12 of the acconpanyi ng draw ngs. Thigs Shee

The IC package body 1 is loaded on the damping plate 16, and
a positioning wall 18 formed in the damping plate 16 is
disposed between the spherical bump 2 and the damping plate 16
in order to correctly position the bump 2.

As shown in Fig. 6(C), when the operating plate 14 is
laterally moved in the other direction by the restoring force
of the contact pin 4 or when the operating plate 14 is
laterally moved in the other direction to restore the contact
pin 4, the contact pin 4 is stretched so that the foremost end
portion 5 of the contact pin 4 is brought into press-contact
with the spherical bump 2 either at an opening surface of the
\w/ through-hole 17 in the damping plate 16 or in a slightly
projected manner from the through-hole 17 as shown in
Figs. 8(A) and 8(B). That is, the contact pin 4 is a caused
to accumulate resilient force by the spring element 9
deflecting in a perpendicular direction to the line which
connects the first and second contacting ends 6 and 7 and
brought into press-contact with the spherical bump 2.

The press—confacting is made at an area around the recess
portion 8 as already mentioned.

In Fig. 9, those areas S where the contacting portions 5
of the contact pins 4 are.in contact with the spherical bumps
2 are indicated by imaginary lines. As seen from the Figure,
the contacting ends of the contacting portions 5 are in
st contact with the spherical surfaces of the bumps 2 on
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CLAIMS

1. The combination of an IC socket equipped with a
plurality of elastic contact pins and an IC package provided
with spherical or part-spherical bumps to be contacted by said
pins, each of said contact pins being in the form of a single
elongate metallic sheet plate having at a foremost end thereof
a contacting portion disposed opposite to a lower surface of
a respective bump, said contacting portion comprising a first
contacting end portion and a second contacting end portion
which are disposed symmetrically relative to and substantially
equidistant from the lowermost point of the lower surface of
the respective bump so as to be capable of being brought into
resilient contact with said lower surface of the respective
bump only’ at two points thereon equidistant from said
lowermost boint of said lower surface of the bump.

2. A combination as claimed in Claim 1, in which said
contact pin 1is capable of deflecting in a direction
perpendicular to a line which connects said first and second
contacting ends together to resiliently bear against the
respective bump thereby to realize the contacting condition.

3. The combination of an IC socket and an IC package
provided with spherical or part-spherical bumps, the IC socket
comprising a plurality of elastic contact pins to be brought
into pressure contact with lower surfaces of respective bumps
of the IC package, each contact pin has at its contact end a
cylindrical contact portion facing the lower surface of the
respective bump such that the contact end can be brought into
pressure contact with only an annular area of the lower
surface of the respective bump around the lowermost point of

that lower surface.

4. A combination a claimed in Claim 3, in which said
contact portion is moved forwardly and backwardly in a
direction generally towards and away from the lower surface of
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the respective bump, thereby to realize the COﬁtaﬁting
condition.

5. An IC socket substantially as hereinbefore described
with reference to any one of Figs. 1 - 9 of the accompanying
drawings.



