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SOCKET AND TEST APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001) This is a continuation application of PCT/JP2004/ 
009935 filed on Jul. 12, 2004, which claims priority from a 
Japanese Patent Application No. JP 2003-282139 filed on 
Jul. 29, 2003, the contents of which are incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

0002) 
0003. The present invention relates to a socket electri 
cally coupled to an electronic device. More particularly, the 
present invention relates to a socket electrically coupled to 
an electronic device which includes a BGA (Ball Grid 
Array) unit. In addition, the present application claims the 
benefit of, and priority to, Japanese patent application No. 
2003-282139 filed on Jul. 29, 2003, the entire contents of 
which are incorporated herein by reference for all purposes. 
0004 2. Related Art 
0005 Conventionally, when a semiconductor chip 
including a BGA unit is tested, a Socket for testing IC is used 
in order to send and to receive a signal to/from the semi 
conductor chip. In this case, as the contact of the Socket 
corresponding to the ball contact, a POGO pin and an 
electrode pad are known. 
0006. The POGO pin electrically connects the tip of the 
pin into contact with the ball contact of the BGA and by 
pressing. The electrode pad electrically connects a plane 
electrode to the apex of the ball contact. 

1. Field of the Invention 

0007. However, according to the conventional POGO 
pin, the ball contact is easy to damage because the tip of the 
pin contact pierces the ball contact in case of contacting. 
Moreover according to the electrode pad, a foreign Sub 
stance is easy to adhere to the electrode. For this reason, 
according to the test of the semiconductor chip which has to 
be coupled to the multiple electrodes, the problem such as 
the reliability or durability of contacting will be occurred. 

SUMMARY OF THE INVENTION 

0008. Therefore, it is an object of the present invention to 
provide a socket and a test apparatus, which are capable of 
overcoming the above drawbacks accompanying the con 
ventional art. The above and other objects can be achieved 
by combinations described in the independent claims. The 
dependent claims define further advantageous and exem 
plary combinations of the present invention. 
0009. According to a first aspect of the present invention, 
a socket which is electrically coupled to a BGA unit includ 
ing a plurality of ball contacts includes a housing wherein a 
plurality of through-holes having a larger diameter than that 
of the ball contact is formed in a Surface of said housing, 
which faces the BGA unit, in order that the through-hole 
corresponds to the plurality of ball and a plurality of pin 
contacts which is provided in the plurality of through-holes 
and contacts a corresponding side part of the ball contact. 
0010. The pin contact may include a locking section 
which is locked on a rear face of said housing, a curved face 
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section including a curved face to be in contact with the ball 
contact and an elastic section which extends from the 
locking section to the curved face section and has an elastic 
restoring force. 

0011. A circular opening of the through-hole may be 
formed on the surface of the housing and the apex of the 
curved face section in a direction from the housing to the 
BGA unit may be formed at the edge than at the centre of the 
opening in the through-hole. The position of the locking 
section on the inner face parallel to the surface of the 
housing may be opposite to the apex of the curved face 
section according to the centre of the opening. 

0012. The pin contact may be provided in order that in a 
face parallel to a surface of the housing, an extending 
direction facing the curved section from the locking section 
Slants regarding an arrangement direction of the plurality of 
through-holes. In addition, the plurality of pin contacts is 
provided in order that each of the extending directions of the 
pin contacts, which are provided in the through-holes adja 
cent to each other, is in opposite to each other. 
0013. It is desirable that the height of an apex of the 
curved face section in a direction from the housing to the 
BGA unit should be lower than the surface of the housing. 
In addition, the Socket may further include a contact holding 
section which is integrally formed with a side face of the 
through-hole and determines an angle of the elastic section 
by contacting the elastic section from the locking section 
side in S state that the pin contact is not in contact with the 
ball contact. 

0014. The contact holding section may include substan 
tially the angle same as the elastic section is to be provided 
and a contacting face on which it contacts the elastic section. 
In addition, the circular opening of which the edge is 
notched may be formed on the Surface of the housing. 

0015 The pin contact may include a board-side contact 
ing section formed on a bottom face of an area of the locking 
section, which is substantially parallel to the rear face of the 
housing, and electrically contacts external board, which is 
electrically coupled to the BGA unit. 

0016. The housing may hold the pin contact so that the 
pin contact is freely movable in a contact direction in which 
the pin contact is coupled to the ball contact. In addition, the 
Socket may further include a locking sheet fixed in order to 
cover the rear face of the housing, wherein an opening is 
formed in a position of the locking sheet corresponding to 
the pin contact and the pin contact may include a projecting 
piece section which is wider than the opening and an area of 
the pin contact, which is lower than the projecting piece 
section, is narrower than the opening. 

0017. A fitting groove, into which a part of the pin contact 
is inserted, may be formed on a rear face of the housing and 
the pin contact may include a locking section of which a part 
is inserted into the fitting groove, a curved face section 
including a curved face to be in contact with the ball contact 
and an elastic section which extends from the locking 
section to the curved face section and has an elastic restoring 
force and the protruding piece section is formed in the upper 
part of first area of the locking section, which is inserted into 
the fitting groove, and the second are of the locking section 
is narrower than the opening. 
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0018. The opening may be formed in a position of the 
locking sheet corresponding to said locking section in order 
that the opening is wider than the locking section, the 
locking section may be include an area inserted into the 
fitting groove and an area Substantially parallel to the rear 
face of said housing, and the pin contact may further include 
a board-side contacting section formed on the bottom face of 
an are of the locking section, which is Substantially parallel 
to the rear face of the housing and electrically contacts an 
external board which is electrically coupled to the BGA unit. 
0019. The housing may include a protruding section 
protruding towards the pin contact on a lower part of the 
fitting groove, which is provided on a rear face of the 
housing and a part of the pin contact is inserted into and the 
pin contact may include a locking section inserted into the 
fitting groove and a locking claw formed in the locking 
section and protrudes towards the protruding section. 
0020. According to a second aspect of the present inven 
tion, a test apparatus for testing electronic device including 
a plurality of ball contacts includes a socket electrically 
coupled to the electronic device, a pattern generating unit for 
generating a test pattern Supplied to the electronic device 
and Supplying said test pattern to the electronic device via 
the Socket and a determining unit for receiving an output 
signal outputted from the electronic device in response to the 
test pattern via the socket and determining pass or fail of the 
electronic device based on the output signal, wherein the 
Socket includes a housing, where a plurality of through 
holes having a larger diameter than that of the ball contact 
are formed in a surface of the housing, which faces the 
electronic device, in order that plurality of through-holes 
correspond to the plurality of ball contacts and the plurality 
of pin contacts provided in the plurality of through-holes and 
contacting side part of the ball contacts. 
0021. The test apparatus may further include a socket 
board coupled to a back. face of the socket and receives and 
sends a signal between the electronic device and the test 
apparatus and the pin contact may include a board-side 
contacting section electrically coupled to the Socket. The pin 
contact may further include a locking section locked on the 
rear face of the housing and a board-side contacting section 
may be formed on a bottom face of an area of the locking 
section to be in contact with the rear face of the housing in 
the locking section and electrically contact socket. 
0022. The summary of the invention does not necessarily 
describe all necessary features of the present invention. The 
present invention may also be a sub-combination of the 
features described above. The above and other features and 
advantages of the present invention will become more 
apparent from the following description of the. embodi 
ments taken in conjunction with the accompanying draw 
1ngS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 shows an example of the configuration of a 
test apparatus 100 according to an embodiment of the 
present invention. 
0024 FIG. 2 shows an example of a perspective view of 
a housing 22 of a socket 20. 
0.025 FIG. 3 shows a pin contact which is formed at a 
through-hole 24. FIG. 3A shows a section of a through-hole 
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24, FIG. 3B shows an example of a sectional view of a pin 
contact and FIG. 3C shows an example of a perspective view 
of a pin contact. 
0026 FIG. 4 shows a section of a through-hole 24 in case 
that a pin contact 50 contacts with a ball contact 210. 
0027 FIG. 5 shows an example of a top view of a 
through-hole 24 from a surface 34 of a housing 22. 
0028 FIG. 6 shows an example of a surface of a housing 
22. 

0029 FIG. 7 shows an example of a rear face view of a 
housing 22. 
0030 FIG. 8 shows another example of a housing 22 and 
a pin contact 50. FIG. 8A shows another example of a 
section of a through-hole 24 according to a housing 22, FIG. 
8B is a perspective view of a pin contact 50 and FIG. 8C is 
a perspective view of a pin contact 50 and a locking sheet 70. 
0031 FIG. 9 shows the free movement of a pin contact 
50. FIG. 9A shows a pin contact 50 moving freely in 
direction of a terminal 18 of a socket board and FIG. 9B 
shows a pin contact 50 moving freely in opposite direction 
of a terminal 18 of a socket board. 

0032 FIG. 10 shows another example of a housing 22 
and a pin contact 50. 
0033 FIG. 11 shows an example of the configuration of 
a pin contact explained in FIG. 10 and a fitting groove 32. 
FIG. 11A is an enlarged view of a part B shown in FIG. 10, 
FIG. 11B is a sectional view of a pin contact 50 and FIG. 
11C is a perspective view of a pin contact 50. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0034. The invention will now be described based on the 
preferred embodiments, which do not intend to limit the 
Scope of the present invention, but exemplify the invention. 
All of the features and the combinations thereof described in 
the embodiment are not necessarily essential to the inven 
tion. 

0035 FIG. 1 shows an example of the configuration of a 
test apparatus 100 according to an embodiment of the 
present invention. The test apparatus 100 tests an electronic 
device 200 including a BGA unit including a plurality of ball 
contacts. For example, the electronic device 200 is a device 
including a semiconductor circuit. In addition, the test 
apparatus 100 includes a pattern generating unit 10, a 
waveform shaping unit 12, a socket 20 and a determining 
unit 14. 

0036) The pattern generating unit 10 generates a test 
pattern supplied to the electronic device 200 and supplies it 
to the electronic device 200 via the waveform shaping unit 
12 and the Socket 20. For example, the pattern generating 
unit 10 generates the test pattern to be stored in the elec 
tronic device 200 such as a semiconductor memory. In 
addition, the pattern generating unit 10 generates an 
expected value signal which is to be outputted from the 
electronic device 200 in response to the test pattern and 
Supplies it to the determining unit 14. 
0037. The waveform shaping unit 12 shapes the test 
pattern and supplies it to the socket 20 at the predetermined 
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timing. The socket 20 is electrically coupled to the electronic 
device 200 and sends and receives a signal to/from the 
electronic device. In addition, the socket 20 may be coupled 
to the waveform shaping unit 12 and the determining unit 14 
via a socket board. The socket board, on which the plurality 
of Socket 20 is mounted perpendicularly receives and sends 
the signal from/to the plurality of electronic device 200. 
0038. The determining unit 14 receives the output signal 
outputted from the electronic device 200 in response to the 
test pattern and determines pass or fail of the electronic 
device 200 based on the result of comparing the output 
signal with the expected value signal. 
0.039 FIG. 2 shows an example of a perspective view of 
a housing 22 of the socket 20. The socket 20 is electrically 
coupled to a BGA unit including a plurality of ball contacts. 
The Socket 20 includes the housing 22 and a pin contact. A 
plurality of through-holes 24 having a larger diameter than 
that of the ball contact are formed in a surface of the 
housing, which faces the BGA unit, in order that the 
through-hole corresponds to the ball contact. The pin contact 
is provided in the through-hole 24. In addition, a fitting hole 
16 for locking the socket 20 in the socket board is formed on 
the housing 22. 
0040. The plurality of though holes 24 is continuously 
formed in the predetermined perpendicular and horizontal 
directions in the housing 22. These through-holes 24 are 
formed in the perpendicular and horizontal directions in 
order to have a predetermined interval, respectively. Here, 
the perpendicular and horizontal directions indicate the 
directions in the Surface of the housing 22 perpendicular to 
a coupling direction in which the socket 20 is coupled to the 
BGA unit. In addition, the perpendicular and horizontal 
directions indicate the directions in which the interval of the 
through-holes is minimized. For example, although the 
plurality of through-holes 24 are formed in a slanted direc 
tion regarding perpendicular and horizontal directions in 
order to have a predetermined interval, the interval is larger 
than that of perpendicular and horizontal directions. 
0041. In addition, the socket 20 further includes the 
plurality of pin contacts which are formed inside of the 
plurality of through-holes 24 and contact corresponding ball 
contacts. The ball contacts of the BGA unit are electrically 
coupled to the pin contacts internal of the through-holes 
respectively so that the electronic device 200 is electrically 
coupled to the test apparatus 100. Next, the pin contacts 
internal of the through-hole 24 are described. 
0.042 FIG.3 shows the pin contact which is formed in the 
through-hole 24. FIG. 3A is a cross section taken on line 
A-A of FIG. 2. In addition, FIG. 3B shows an example of 
a sectional view of a pin contact and FIG. 3C shows an 
example of a perspective view of a pin contact. 
0043. In addition, for example, the through-hole 24 
includes a circular opening on a Surface 34 in the housing 22. 
a cylindrical hole having a predetermined depth extending 
from the surface 34 of the housing 22 and a conical hole 
extending from the cylindrical hole. 
0044) The pin contact 50 is formed inside of the through 
hole 24. The housing 22 is insulation materials such as resin 
materials and the pin contact 50 is electrically insulated by 
forming the pin contact 50 in each through-hole, respec 
tively. As shown in FIG. 3B, the pin contact 50 includes a 
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locking section 52, an elastic section 54, a curved section 56, 
a terminal end section 58 and a board-side contacting section 
38. 

0045. The locking section 52 is locked on a rear face 36 
of the housing 22 and fixes the position of the pin contact 50. 
For example, a fitting groove 32 for fitting the locking 
section 52 is formed on the rear face 36 of the housing 22 
and fits a part of the locking section 52 so that the position 
of the pin contact 50 is fixed. The locking section 52 may 
include a protrusion for fitting the fitting groove 32. For 
example, the locking section 52 includes a first area Sub 
stantially parallel to the rear face 36 of the housing 22 and 
a second area inserted into the fitting groove 32. In this case, 
the locking section 52 inserted into the fitting groove 32 is 
fixed to be pressed in a horizontal direction from the fitting 
groove 32. Otherwise, the locking section 52 may be 
coupled to the contact board by moving upward or down 
ward. 

0046) The curved section 56 includes a curved surface 
which contacts with a ball contact 210. The section of the 
curved face section 56 is a curve as shown in FIG. 3B. In 
addition, as shown in FIG. 3C, the curved face section 56, 
for example, has a form that one end of the plane-shaped 
conductive plate is bent in a predetermined direction. The 
curved face section 56 has an apex in a direction from the 
housing 22 to the electronic device 200 and the pin contact 
50 is provided in order that the apex 60 is located at the edge 
than the centre of the opening. Here, it is desirable that the 
ratio between a distance from the apex 60 to the centre of the 
opening and a distance from the apex 60 to the side Surface 
28 of the through-hole 24 should be 1 to 3 substantially. The 
height of the apex 60 of the curved surface section 56 in a 
direction from the housing 22 to the electronic device 200, 
is lower than a surface 34 of the housing 22. In addition, a 
position of the locking section 52 in the plane parallel to the 
surface 34 of the housing 22 is opposite to the apex 60 of the 
curved surface section 56 on the basis of the centre of the 
opening. 

0047 The elastic section 54 is provided extending from 
the locking section 52 to the curved surface section 56. In 
addition, the elastic section 54 is formed of an elastic 
member having an elastic restoring force. When the curved 
surface section 56 is pressed by the ball contact 21, the 
elastic section 54 slides the curved surface section 56 
depending on the pressure. That is, the curved surface 
section 56 makes slide contact on a slant face of the ball 
contact 210. 

0048. The terminal end section 58 is provided extending 
from the curved face section 56. In addition, the board-side 
contacting section 38 protrudes from the locking section 52 
and electrically couples the socket 20 to the socket board by 
contacting a terminal 18 of the Socket board. In this example, 
the board-side contacting section 38 is provided on a bottom 
face of the locking section 52 substantially parallel to the 
housing 22 and is electrically in contact with a terminal 18 
of the external socket board to be electrically coupled to the 
BGA unit. In addition, it is desirable that the elastic section 
54 should be provided along the straight line from the curved 
face section 56 to the locking section 52 in a state that the 
curved face section 56 is not pressed. The test apparatus 100 
and the electronic device 200 are electrically coupled via the 
curved face section 56, the elastic section 54, the locking 
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section 52 and the board-side contacting section 38. The 
elastic section 54 couples the curved face section 56 to the 
locking section 52 in the shortest distance so that it reduces 
a noise generated in a transmitting signal and can test the 
electronic device 200 operating. at a high frequency. In 
addition, according to the pin contact 50 in this example, 
even when the difference occurs in the size of the ball 
contact 210, it is possible that the stability of coupling is 
ensured and the ball contact 210 is coupled to the test 
apparatus 100 by the fixed shortest route. Moreover, since 
the through-hole 24 is provided in a state that a part or a 
large part of the ball contact 210 is inserted into the housing 
22, it is possible that the pin contact 50 becomes shorter and 
adapts to a higher frequency. 

0049. In addition, the opening of the through-hole 24 has 
a notch 26 which is formed at the edge of the surface 34 of 
the housing 22. For example, the edge section is notched in 
order that all corners of the edge of the opening in the 
through-hole 24 are chamfered. For this reason, even when 
the position of the ball contact 210 is not fitted to the 
through-hole 24 and the ball contact 210 is pressed, the ball 
contact 210 can be guided into the through-hole 24 without 
damaging the ball contact 210. 

0050. In addition, any structure which allows to provide 
a good electrical contact between the apex 60 and the curved 
face section 56 which are in slide-contact with the ball 
contact 210 may be provided according to need. That is, a 
surface processing may be performed in order that the oxide 
film of the ball contact 210 can be more precisely removed 
by sliding, for example, a streak trench or a plurality of 
projected structures may be formed. 

0051 FIG. 4 shows a section of the through-hole 24 in 
case that the pin contact 50 contacts the ball contact 210. The 
curved surface section 56 of the pin contact 50 contacts the 
side section 214 of the ball contact 210. For example, the 
side section 214 of the ball contact 210 is a portion at which 
a normal line on the outer peripheral face of the ball contact 
210 is not parallel to the coupling direction. In addition, as 
above description, when the curved face section 56 is 
pressed by the ball contact 210, the elastic section 54 slides 
the curved face section 56 depending on the pressure. 

0.052 The positions in the sliding direction and the hori 
Zontal direction of the curved face section 56 are changed by 
sliding the curved face section 56. Although excessive 
pressure is applied on the curved face section 56 by chang 
ing the position of the coupling direction of the curved face 
section 56 depending on the pressure, it is possible that the 
damage of the pin contact 50 and the ball contact 210 is 
prevented. In addition, since the position in the horizontal 
direction of the curved face section 56 is changed depending 
on the pressure, it is possible that the position of the ball 
contact 210 contacting the curved face section depending on 
the pressure is changed and the pressure between the ball 
contact 210 and pin contact 50 in the coupling direction is 
kept Substantially constant. Moreover, in this example, 
although the pin contact 50 contacts the side section of the 
ball contact 210 by the curved face, it is possible that the 
surface of the ball contact 210 is wiped by sliding of the 
curved face section 56. Accordingly, for example, it is 
possible that the oxide film on the surface of the ball contact 
210 is removed and the reliability of coupling between the 
curved face surface and the ball contact 210 is improved. 
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0053. In addition, since the ball contact 210 is slidably 
pressed to the slope of the curved face section 56, the length 
which can be utilized for the electrical contact in the 
pressing direction may be lengthened. As a result, since the 
available contact area becomes large even when a difference 
of the height is occurred between the ball contact 210 and a 
large number of corresponding pin contacts, it is possible 
that stable contact reliability may be obtained. Accordingly, 
it is the structure having high contact reliability. In addition, 
since the elastic section 54 of the pin contact 50 predeter 
mines an angle according to the contact holding section 30, 
the position on the curved face section 56 which contacts the 
ball contact 210 can be fixed so that the difference of the 
position can be reduced. Accordingly, it is possible that the 
stable contact reliability is obtained. 
0054 Moreover, the socket 20 includes the contact hold 
ing section 30 in each through-hole 24. The contact holding 
section 30 is integrally formed with a side face of the 
through-hole and determines an angle of the elastic section 
54 in a state that the pin contact is not in contact with the ball 
contact 210 by contacting the elastic section from the 
locking section 52. For example, the contact holding section 
30 includes a contacting face 42 which contacts the elastic 
section 54 (see FIG. 3) in a state that the pin contact 50 is 
not in contact with the ball contact 210. At this time, the 
contact face 42 is formed at Substantially the same angle as 
an angle at which the elastic section is to be formed. 
0.055 Since the elastic section 54 is in contact with the 
contact face 42 at all times, a function, so-called preload 
function, is provided. In this example, the contact holding 
section 30 is designed to apply a predetermined pressure to 
the elastic section 54 in the sliding direction of the curved 
face section 56 in a state that it contacts the ball contact 210. 
For this reason, although the elastic section 54 intends to be 
restored by an elastic restoring force in an opposite direction 
to the sliding, the restoring is restricted by the contact 
holding section 30. Accordingly, the angle of the elastic 
section 54 is determined by the contact holding section 30 
and it is possible that the contact reliability between the pin 
contact 50 and the ball contact 210 is improved. 
0056. As described above, each contact holding section 
30 maintains the angle of the elastic section 54 to be 
Substantially the same so that the height of each pin contact 
50 and the repose position of the curved face section 56 can 
be maintained Substantially constant. Accordingly, reliabil 
ity of coupling between each pin contact 50 and the ball 
contact 210 can be improved. 
0057 Although the contact holding section 30 deter 
mines the angle of the elastic section 54 by contacting on a 
face in this example, the contact holding section 30 may 
include a protrusion for determining the distance from the 
elastic section 54 to the side section of the through-hole 24 
to determine the angle of the elastic section 54 by bringing 
the protrusion into contact with the elastic section 50 in 
another example. 
0058. In addition, according to the test apparatus 100 
including the socket 20, it is possible that the electronic 
device 200 is stably coupled to the main body of the test 
apparatus 100. For this reason, it is possible that the test of 
the electronic device 200 is performed efficiently and pre 
cisely. Moreover, it is possible that the test of the electronic 
device 200 operated at a high frequency is performed 
precisely. 
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0059 FIG. 5 shows an example of a top view of the 
through-hole 24 from the surface 34 of the housing 22. In 
this example, the contact holding section 30 is formed 
conically. In addition, a groove 62 is formed in order that the 
curved face section 56 and terminal end section 58 of the pin 
contact 50 slide on at least a part of the slope face of the 
contact holding section 30. Moreover, it is desirable that 
each pin contact 50 is formed in order that the extending 
direction from the locking section 52 to the curved face 
section 56 on internal face parallel to the surface 34 of the 
housing 22 Slants regarding the perpendicular and horizontal 
direction described in FIG. 2. 

0060 FIG. 6 shows an example of a surface view of the 
housing 22. As shown in FIG. 6, in the each through-hole 24, 
the groove 62 slants regarding the arranging direction of the 
through-hole 24. The extending direction of the pin contact 
50 slants corresponding to the arranging direction of the 
through-hole 24 by forming each pin contact 50 in these 
through-holes 24. 

0061. In addition, as shown in FIG. 6, it is desirable that 
each extending directions of the pin contacts 50, which is 
provided in the adjacent through-hole, is opposite to each 
other. Here, the adjacent though-hole 24 is a through-hole 24 
having the Smallest distance from the adjacent though-hole 
24 in the arranging direction of the through-hole 24. More 
over, it is desirable that the direction of the groove 62, which 
is formed in the through-hole 24, is in opposite to the 
adjacent through-hole 24. As described above, although the 
plurality of pin contacts 50 contact the side section of the 
ball contact 210 respectively, the pressure is balanced in 
each directions by forming the pin contact 50. That is, the 
pressing force of a plane direction can be offset. By this, 
when the electronic device 200 applies pressure on a large 
number of pin contacts 50, the electronic device 200 can be 
Supported from different directions and aligned in a position 
where the electronic device 200 can be held stably because 
the pin contact 50 slides depending on the pressure. For 
example, in the internal face parallel to the surface 34 of the 
housing 22, it is possible that the electronic device 200 is 
aligned in position where the sum of the force between the 
ball contact 210 and the pin contact 50 is substantially Zero 
and stably coupled to the socket 20. That is, in case of 
applying pressure, the difference of the position can be 
prevented because a stress of one direction corresponding to 
a large number of the ball contacts 210 is offset. In addition, 
since the extending directions of the pin contacts 50 are 
opposite to one another, the interference among the signals 
transmitted by the pin contacts 50 which are provided 
adjacently can be reduced. 
0062 FIG. 7 shows an example of a rear face view of the 
housing 22. As shown in FIG. 7, the direction in which the 
fitting groove 32 is formed corresponding to each through 
hole 24 slants in the arranging direction of the through-hole 
24 and is an opposite direction to the adjacent through-hole 
24 each other. 

0063 FIG. 8 shows another example of the housing 22 
and the pin contact 50. FIG. 8A shows a section of the 
through-hole 24 in the housing 22. For example, FIG. 8A 
shows a section of a chain line A-A in FIG. 2. 

0064. In this example, the housing 22 holds the pin 
contact 50 so that the pin contact is freely movable relatively 
regarding the housing 22 in the coupling direction in which 
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the socket 20 is coupled to the BGA unit and locks towards 
internal face of which normal line is in the coupling direc 
tion. That is, the fitting groove 32 of the housing 22 in this 
example fixes the locking section 52 of the pin contact 50 
with respect to the direction of internal face of which normal 
line is in the coupling direction, while they are not fixed in 
the coupling direction. For example, the fitting groove 32 
has substantially the same width as that of the locking 
section 52 towards internal face of which normal line is in 
the coupling direction so that the pin contact 50 is fixed in 
the direction. In addition, the fitting groove 32 may have 
Substantially the same depth as the length of the locking 
section 52 in the coupling direction. By Such a configuration, 
the pin contact 50 is freely movable in a direction in which 
it falls off the fitting groove. 
0065 Accordingly, the housing 22 further includes the 
locking sheet 70 for preventing the pin contact 50 from 
completely falling off. The locking sheet 70 is fixed to cover 
the rear face of the housing 22 and has an opening in a 
position corresponding to the pin contact 50. That is, the 
locking sheet 70 is fixed on the face where the fitting groove 
32 of the housing 22 is formed and has an opening through 
which a part of the pin contact 50 including the board-side 
contacting section 38 is passed. 
0.066. The locking section 52 of the pin contact 50 
includes the first area inserted into the fitting groove 32 and 
the second area substantially parallel to the rear face of the 
housing 22. The upper area of a locking section 52 inserted 
into the fitting groove 32 is wider than the opening and other 
area of the locking section 52 is Smaller than the opening, so 
that it is possible that the pin contact 50 is held to be freely 
movable from the position where the upper part of the 
locking section 52 contacts the locking sheet 70 to the 
position where the upper end of the locking section 52 
contacts the upper part of the fitting groove 32. Here, the 
upper part of the locking section is the area of the ball 
contact 210 side in the part inserted into the fitting groove. 
In addition, since the other configuration of the housing 22 
is the same as that of the housing 22 described in FIG. 3, the 
description is omitted. 
0067 FIG. 8B is a perspective view of the pin contact 50. 
A projecting pieces 53 protruding in a width direction are 
formed at both ends of an upper part of the locking section 
in the pin contact 50. It is desirable that the projecting piece 
53 should be wider than another section such as the elastic 
section 54, the curved face section 56 and the terminal end 
section 58. In addition, the locking section 52 has a cutout 
portion 55 formed by cutting out both ends of the lower part 
thereof. Moreover, since the configuration of the pin contact 
50 except the locking section 52 is the same as that described 
in FIG. 3, the description is omitted. 
0068 FIG. 8C is a perspective view of the pin contact 50 
and the locking sheet 70. 
0069. The locking sheet 70 includes an opening 72 
through which a part including the board-side contacting 
section 38 of the pin contact 50 is passed in the position 
corresponding to the pin contact 50. Although one opening 
72 of the locking sheet 70 is shown in FIG. 8C, the locking 
sheet 70 includes a plurality of openings 72 corresponding 
to the plurality of pin contacts 50. 
0070 The lower part of the locking section 52 where the 
elastic section 54 and the projecting piece 53 of the pin 
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contact 50 are not formed is narrower than the opening 72 
and the upper part of the locking section 52 having the 
projecting piece 53 is wider than the opening. In addition, it 
is desirable that he opening 72 is formed in the range longer 
than the locking section 52. Here, the length of the locking 
section 52 is the length of the direction in which the pin 
contact 50 extends on the rear face of the housing 22. 
According to Such configuration, it is possible that the pin 
contact 50 moves freely from the position where the pro 
jecting piece 53 contacts the locking sheet 70 to the position 
where the upper end of the locking section 52 contacts the 
upper end of the fitting groove 32 as described above. 

0071 FIG. 9 shows a free movement of the pin contact 
50. According to FIG. 9, it is described using the front view 
of the locking section 52. FIG. 9A shows that the pin contact 
50 moves freely in the direction of the terminal 18 of the 
socket board and FIG. 9B shows that the pin contact 50 
moves freely in an opposite direction to the terminal 18 of 
the socket board. 

0072 The ball contact 210 applies pressure on the pin 
contact 50 towards the terminal 18 of the socket board so 
that the pin contact 50 is fixed in the coupling direction. 
However, in case that the difference of the flatness in the 
Socket board or in the housing 22 occurs, the position of the 
coupling direction of each pin contact 50 may be different. 
0.073 For example, in case that the temperature stress of 
about -30 degrees Celsius to +125 degrees Celsius is applied 
continuously, the housing 22 is curved-transformed due to 
the temperature stress. In addition, the Socket board is also 
curved-transformed due to the deference in manufacturing 
or the temperature stress. In such case, if the housing 22 
fixes the pin contact 50 in the coupling direction, it is 
impossible that the pin contact 50 stably contacts the ball 
contact 210 or the terminal 18 of the socket board. 

0074 According to the housing 22 and the pin contact 50 
in this example, in case as described above, it is possible that 
the pin contact 50 stably contacts the ball contact 210 and 
the socket board because the housing 22 holds the pin 
contact 50 to be freely movable in the coupling direction. In 
addition, the locking sheet 70 is formed of materials having 
heat-resisting property and insulation property, for example, 
polyimide, an elastic body made of silicon and a sheet made 
of ceramics. 

0075 FIG. 10 shows another example of the housing 22 
and the pin contact 50. FIG. 10 shows a section of the chain 
line from Ato A' in FIG. 2. In this example, as shown in FIG. 
8, the housing 22 holds the pin contact 50 to be freely 
movable relative to the housing 22 in the coupling direction 
in which the socket 20 is coupled to the BGA unit and locks 
in the direction of internal face of which normal line is in the 
coupling direction. 
0.076 Accordingly, in this example, the fitting groove 32 
of the housing 22 fixes the locking section 52 of the pin 
contact 50 regarerding the direction of internal face of which 
normal line is in the coupling direction, while they are not 
fixed regarding the coupling direction. In this example, the 
fitting groove 32 has an Substantially same width as that of 
the locking section 52 in the direction inside of the face of 
which normal line is in the coupling direction so that it fixes 
the pin contact 50 in the direction. In addition, the protrusion 
protruding towards the pin contact 50 on a lower part of the 
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fitting groove 32 is provided. Here, the lower part of the 
fitting groove 32 is the board-side area of the socket in the 
fitting groove 32. Since the other configuration of the 
housing 22 is the same configuration as shown in FIG. 3, the 
description is omitted. 

0077. The pin contact 50 includes a locking claw, which 
restricts the free movement of the pin contact 50 towards the 
Socket board by contacting the protrusion of the fitting 
groove on the locking section 52. According to this con 
figuration, the pin contact 50 is held to be freely movable 
and it is possible that the pin contact 50 is prevented from 
falling off the fitting groove 32 completely. 

0078 FIG. 11 shows an example of the configuration of 
the pin contact 50 and the fitting groove 32 in FIG. 10. FIG. 
11 is an enlarged view of a part B in FIG. 10. As described 
above, the protrusion 23 is formed at the lower part of the 
fitting groove 32. The protrusion 23 may be formed in order 
that it has Substantially the same width as the locking section 
52 of the pin contact 50 and be arranged in a row. 

0079. The pin contact 50 includes the locking claw 57 
protruding towards the protrusion 23 on the locking section 
52. By this configuration, the pin contact 50 can be held to 
be freely movable in the coupling direction from the position 
where the upper end of the locking section 52 contacts the 
upper end of the fitting groove 32 to the position where the 
locking claw 57 contacts the protrusion 23. In addition, the 
depth of the area of the upper part where the protrusion 23 
is not formed in the coupling direction is larger than the 
length from the lower part of the locking claw 57 of the 
locking section 52 to the upper part of the locking section 52. 
The pin contact 50 can move freely in the coupling direction 
by the difference between the depth and the length. 

0080 FIG. 11B is a sectional view of the pin contact 50. 
As described above, the pin contact 50 includes the locking 
claw 57 on the locking section 52. FIG. 11C is a perspective 
view of the pin contact 50. As shown in FIG. 11C, the cut-off 
is formed on three sides out of four sides of the square 
having a desirable size and the area formed the cut-off is 
pressed up so that the locking claw 57 may be formed in the 
locking section 52. In addition, since the configuration of the 
pin contact 50 except the locking claw 57 is the same 
configuration as shown in FIG. 3, the description is omitted. 

0081. In this example, since the housing 22 holds the pin 
contact 50 so that the pin contact is freely movable, the pin 
contact 50 can stably contact the ball contact 210 and the 
terminal 18 of the socket board. 

0082 Although the present invention has been described 
by way of exemplary embodiments, it should be understood 
that those skilled in the art might make many changes and 
Substitutions without departing from the spirit and the scope 
of the present invention which is defined only by the 
appended claims. 

0083. As obvious from the above description, according 
to the present invention, it is possible to the electronic device 
is stably coupled to the socket and the damage of the BGA 
unit is reduced. In addition, it is possible that Such a socket 
is Supplied according to the simple configuration of the 
housing and pin. 
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1.-8. (canceled) 
9. A socket electrically coupled to a BGA unit, which 

includes a ball contact, comprising: 
a housing including a through-hole formed in a surface 

thereof facing said BGA unit at a position correspond 
ing to said ball contact, said through-hole having a 
larger diameter than that of said ball contact: and 

a pin contact provided in said through-hole and contacting 
a side part of said corresponding ball contact, 

wherein said housing holds said pin contact so that said 
pin contact is freely movable in a contact direction in 
which said pin contact is coupled to said ball contact. 

10. The socket as claimed in claim 9, further comprising 
a locking sheet fixed in order to cover a rear face of said 
housing, 

wherein an opening is formed in a position of said locking 
sheet corresponding to said pin contact, 

said pin contact includes a projecting piece section, which 
is wider than said opening, and 

an area of said pin contact, which is lower than said 
projecting piece section, is narrower than said opening. 

11. The socket as claimed in claim 10, wherein 

a fitting groove, into which a part of said pin contact is 
inserted, is formed on said rear face of said housing, 

said pin contact comprises: 

a locking section, of which a part is inserted into said 
fitting groove; 

a curved face section including a curved face that is in 
contact with said ball contact; and 

an elastic section extending from said locking section 
to said curved face section and having an elastic 
restoring force, and 

said projecting piece section is formed in an upper part 
of a first area of said locking section, which is 
inserted into said fitting groove, and a second area of 
said locking section is narrower than said opening. 

12. The socket as claimed in claim 11, wherein 

said opening is formed in a position of said locking sheet 
corresponding to said locking section in order that said 
opening is wider than said locking section, 

said locking section comprises an area inserted into said 
fitting groove and an area Substantially parallel to said 
rear face of said housing, and 

said pin contact further comprises aboard-side contacting 
section formed on a bottom face of an area of said 
locking section, which is Substantially parallel to said 
rear face of said housing, and contacting an external 
board which is electrically coupled to said BGA unit. 

13.-22. (canceled) 
23. The socket as claimed in claim 11, wherein said fitting 

groove slants corresponding to an arranging direction of said 
through-hole and extends in a direction opposite that of the 
adjacent through-hole. 

24. The socket as claimed in claim 11, wherein said 
curved face section of said pin contact comprises an apex in 
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a direction from said housing and said pin contact is dis 
placed such that the apex is located between an edge and the 
centre of the opening. 

25. The socket as claimed in claim 24, wherein a distance 
from the apex to the centre of the opening of said through 
hole and a distance from the apex to a side of the through 
hole is substantially in a ratio of 1 to 3. 

26. A socket electrically coupled to a BGA unit, which 
includes a ball contact, comprising: 

a housing including a through-hole formed in a surface 
thereof facing said BGA unit at a position correspond 
ing to said ball contact, said through-hole having a 
larger diameter than that of said ball contact; 

a pin contact provided in said through-hole and contacting 
a side part of said corresponding ball contact, said pin 
contact comprising: 
a locking section locked on a rear face of said housing. 
a curved face section including a curved face to be in 

contact with said ball contact, and 
an elastic section extending from said locking section 

to said curved face section and having an elastic 
restoring force: and 

a contact holding section, which is integrally formed with 
a side face of said through-hole, for determining an 
angle of said elastic section by contacting said elastic 
section from said locking section side in a state that said 
pin contact is not in contact with said ball contact, 

wherein said contact holding section comprises a protru 
sion for determining a distance from said elastic section 
to the side face of said through-hole. 

27. A socket electrically coupled to a BGA unit, which 
includes a ball contact, comprising: 

a housing including a through-hole formed in a surface 
thereof facing said BGA unit at a position correspond 
ing to said ball contact, said through-hole having a 
larger diameter than that of said ball contact; 

a pin contact provided in said through-hole and contacting 
a side part of said corresponding ball contact, said pin 
contact comprising: 
a locking section locked on a rear face of said housing, 
a curved face section including a curved face to be in 

contact with said ball contact, and 

an elastic section extending from said locking section 
to said curved face section and having an elastic 
restoring force; and 

wherein said locking section comprises a projecting piece 
formed at both ends of an upper part thereof and 
protruding in a width direction, said projecting piece is 
wider than the elastic section and the curved face 
section. 

28. A socket as claimed in claim 27, wherein said locking 
section comprises a notch, wherein both ends of the lower 
part are notched. 

29. A socket electrically coupled to a BGA unit, which 
includes a ball contact, comprising: 

a housing including a through-hole formed in a surface 
thereof facing said BGA unit at a position correspond 
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ing to said ball contact, said through-hole having a 
larger diameter than that of said ball contact: and 

a pin contact provided in said through-hole and contacting 
a side part of said corresponding ball contact. Said pin 
contact comprising: 
a locking section locked on a rear face of said housing, 
a curved face section including a curved face to be in 

contact with said ball contact: and 

an elastic section extending from said locking section 
to said curved face section and having an elastic 
restoring force, 

wherein said pin contact comprises a locking claw formed 
in said locking section. 

30. The socket as claimed in claim 29, wherein said 
locking claw is formed by forming a cut-off on three sides 
out of four sides of a square having a desirable size and 
depressing the area forming the cut-off. 

31. The socket as claimed in claim 9, wherein said 
housing is formed of an insulating material. 
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32. The socket as claimed in claim 29, wherein said 
curved section is formed with a streak trench or a plurality 
of a projected structure. 

33. The socket as claimed in claim 29, wherein 
said housing further comprises a protruding section pro 

truding towards said pin contact on a lower part of a 
fitting groove, which is provided on said rear face of 
said housing and a part of said pin contact is inserted 
therein, 

said pin contact further comprises a board-side contacting 
section formed on a bottom face of an area of said 
locking section, which is Substantially parallel to said 
rear face of said housing, and electrically contacting an 
external board, which is electrically coupled to said 
BGA unit, 

said locking section is inserted into said fitting groove, 
and 

said locking claw protrudes towards said protruding sec 
tion. 


