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(57) ABSTRACT 

A socket (1) has a base (10) Which forms a recess (10d) for 
receiving a support member (12). The support member (12) 
has a recessed surface (12a) for carrying a contact ?lm (14) 
and has bores for mounting spring contact elements (15). 
The spring contact elements engage contact members (14b) 
of contact ?lm (14) from beloW the ?lm. An adapter (13) has 
a seat (13b) for a BGApackage (2) for exposing solder balls 
(2a) to contact members (14b) from a location above the 
?lm. Socket terminal pins (11b) are electrically connected to 
spring contact elements (15) through circuit paths (13c) on 
a pitch expansion substrate (11). A cover (20) and a com 
pression member (30) apply a force to the package. 
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SOCKET APPARATUS FOR REMOVABLY 
MOUNTING ELECTRONIC PACKAGES 

FIELD OF THE INVENTION 

[0001] This invention relates generally to a socket for 
removably mounting an electronic part that has a large 
number of terminals on its loWer surface in order to elec 
trically connect each terminal to a circuit path Which in turn 
is connected to test equipment for testing such electronic 
parts and more particularly to sockets of the type Which 
employ a ?exible contact sheet or ?lm as a contact interface 
member. 

BACKGROUND OF THE INVENTION 

[0002] It is conventional to subject semiconductor (IC) 
packages having resin sealed IC chips to various tests 
including a reliability test, called a burn-in test, to identify 
packages Which do not meet required speci?cations. One 
such socket for use With semiconductor packages having 
terminals arranged in a Ball Grid Array (BGA) is shoWn in 
FIG. 8. As shoWn in the ?gure, socket 101 has a rectangular 
base 102 and a cover 103 pivotably mounted on the base and 
being movable betWeen an opened position aWay from the 
base and a closed position engaged With the base. A contact 
?lm support 105, capable of supporting a contact ?lm 104, 
to be described later, is provided at the central part of base 
102. A thin ?at rubber sheet 106 is disposed in a recessed 
portion formed on the upper surface of support 105. Com 
pression coil springs 107 disposed betWeen support 105 and 
base 102 provide an upWardly directed bias to support 105. 

[0003] With reference to FIG. 9, a generally square 
shaped contact ?lm 104 has a plurality of inner conductive 
pads 104b arranged at the center of the ?lm in conformity 
With the pattern of solder balls 108a of BGA package 108. 
Inner pads 104b are respectively connected to outer con 
ductive pads 104d arranged along the outer peripheral part 
of ?lm 104a through a selected Wiring pattern 104C. 

[0004] Again, With reference to FIG. 8, an adapter 109, 
capable of seating BGA package 108 With solder balls 108a 
exposed in an opening in the adapter, is removably provided 
on support 105 of base 102. Adapter 109 is placed over 
contact ?lm 104 With the inner pads 104b of contact ?lm 104 
disposed at the opening of the adapter and With the outer 
peripheral part of the contact ?lm bent by rib 109a of the 
adapter into a recess 102a formed in the base. The outer 
peripheral part of the contact ?lm is received betWeen rib 
109a and contacts 111 mounted in the recess With the outer 
pads 104d electrically connected to respective contacts 111. 
Thus, an electrical connection is made from solder balls 
108a to inner pads 104b Which are connected by Wiring 
pattern 104c to outer pads 104a' and then to contacts 111 
Which in turn are connected to external substrate 110. 

[0005] Cover member 103 has a compression member 112 
for engaging adapter 109 as Well as a BGA package 108 
received in adapter 109. Compression member 112 is biased 
in a direction aWay from cover member 103 by means of a 
compression coil spring 113. 

[0006] A BGA package 108 is arranged on contact ?lm 
104 through the opening in adapter 109 and cover member 
103 is then closed, thereby causing the solder balls 108a of 
the BGA package and respective inner pads 104b of the 
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contact ?lm 104 to be connected With a compressive force 
applied from both base 102 through support 105 and cover 
member 103 through engagement portion 112. In the prior 
art socket described above, rubber sheet 106 Which is 
interposed betWeen support 105 and contact ?lm 104 is 
plastically deformed When it is heated in a compressed state 
in connection With burn-in tests, thereby adversely affecting 
the effectiveness of the desired function of elastically receiv 
ing BGApackage 108 and contact ?lm 104 betWeen support 
105 and engagement member 112. As a result, it has been 
dif?cult to produce a suitable pressure betWeen solder balls 
108a of BGA package 108 and respective inner pads 104b 
of contact ?lm 104 by merely employing the compression 
coil springs 107 and 113 through support 105 and engage 
ment member 112. Further, With respect to contact ?lm 104 
used in the prior art socket, it has been necessary to arrange 
the same number of inner pads 104b and outer pads 104d as 
the solder balls 108a of the BGA package as Well as the 
number of interconnecting paths betWeen respective inner 
and outer pads. As the number of the solder balls of BGA 
package 108 increase, the inner pads 104b of the contact ?lm 
are made smaller, thereby making it more dif?cult to form a 
Wiring pattern 1046 on contact ?lm 104. Although it may be 
possible to form the contact ?lm as a multi-layer substrate in 
order to facilitate forming the interconnections, such a 
substrate reduces ?exibility, thereby making it unsuitable for 
use in this kind of socket. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide a 
socket free of the above described prior art limitations. 
Another object of the invention is the provision of a socket 
in Which the electrical connection betWeen the terminals of 
an electronic package and the contacts of an interface 
contact ?lm are optimiZed. Yet another object is the provi 
sion of a socket having an interface contact ?lm particularly 
adapted for electronic packages having a large number of 
terminals. 

[0008] A socket made in accordance With a preferred 
embodiment of the invention comprises a base Wherein 
electrically conductive contact members capable of contact 
ing each terminal of an electronic package having terminals 
arranged according to a selected pattern and a plurality of 
electrically conductive spring contact elements capable of 
applying force to the contact members from beloW are 
mounted and aligned respectively With each terminal of the 
electronic package. A compression member capable of mov 
ing in a direction either toWard or aWay from the base is 
provided for applying a force from above tending to com 
press the spring contact elements. 

[0009] According to a feature of the invention, the contact 
members are mounted on an interface contact ?lm Which is 
received on a surface of a support member Which is also 
formed With a plurality of bores therethrough in alignment 
With the contact members of the contact ?lm. The electri 
cally conductive spring contact elements are in the form of 
a coil spring received in each bore and adapted to apply a 
force to each contact member of the contact ?lm from beloW. 

[0010] According to another feature of the invention, an 
adapter is provided capable of accommodating an electronic 
package and exposing the package terminals and each of the 
contact members. The terminals of the electronic package 
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are connectable With the contact members of the interface 
contact ?lm Which is arranged betWeen the adapter and the 
base, and a cover is provided that has a compression member 
capable of applying a force to the electronic package against 
the spring contact elements. The cover is mounted on the 
base and is pivotable betWeen opened and closed positions 
in linkage With the compression member. 

[0011] According to another feature of the invention, an 
inter-terminal pitch expansion substrate can be installed in 
the socket. The substrate has a plurality of terminals spaced 
apart a distance greater than the distance betWeen the 
terminals of the electronic package inter-connected to the 
spring contact elements through a selected Wiring pattern on 
the substrate. 

[0012] According to yet another feature of the invention, 
the spring contact elements comprise a ?rst axial length coil 
portion having a selected outer diameter and a second axial 
length coil portion having an outer diameter Which is greater 
than the outer diameter of the ?rst coil portion. The plurality 
of bores formed through the support member for receiving 
the spring contact elements have a ?rst bore portion formed 
larger than the outer diameter of the ?rst axial length portion 
and a second bore portion having a diameter formed some 
What smaller than the outer diameter of the second coil 
portion alloWing ?xation of the second coil portion in a 
respective bore of the support member While alloWing free 
movement of the ?rst coil portion and making it easier to 
install the spring contact elements. 

[0013] According to a feature of the invention, the contact 
members of the interface contact ?lm have a terminal 
engagement part formed in such a manner as to be engaged 
With a package terminal in conformity With the con?guration 
of the terminals of the electronic package and, at the same 
time, have a contact engagement part for contacting a 
?attened end of a respective spring contact element. 

BRIEF DESCRIPTION OF THE DRAWING 

[0014] The accompanying draWings, incorporated in and 
constituting a part of the speci?cation illustrate preferred 
embodiments of the invention and, together With the 
description, serve to explain the objects, advantages and 
principles of the invention. In the draWings: 

[0015] FIG. 1 is a side elevational cross section of a 
socket made according to a ?rst embodiment of the inven 
tion shoWn With the cover thereof in the closed position; 

[0016] FIG. 2 is a side elevational cross section of the 
FIG. 1 socket shoWn With the cover in the opened position 
and shoWn With an exploded vieW of the components of the 
socket; 
[0017] FIG. 3(a) is an enlarged, broken aWay portion of 
FIG. 1; 

[0018] 
3(a); 
[0019] 
FIG. 1; 

[0020] FIGS. 5(a) and 5(b) are further enlarged portions of 
FIG. 4; 

[0021] FIG. 6(a) is a top plan vieW of an interface contact 
?lm used in the FIGS. 1, 2 embodiment, 

FIG. 3(b) is a further enlarged portion of FIG. 

FIG. 4 is another enlarged fragmentary portion of 
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[0022] FIG. 6(b) is a cross section taken on line A-A of 
FIG. 6(a) shoWing contact members; 

[0023] FIG. 6(c) is a top plan vieW shoWing one of the 
contact members of FIG. 6(b); 

[0024] FIGS. 7(a) and 7(b) shoW side elevational cross 
sections of another embodiment of the invention shoWn With 
a cover in the raised and the loWered positions, respectively; 

[0025] FIG. 8 is a side elevational cross section of a prior 
art socket; and 

[0026] FIG. 9 is a top plan vieW of an interface contact 
?lm used in the FIG. 8 prior art socket. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0027] As shoWn in FIGS. 1 and 2, a socket 1 made in 
accordance With a ?rst preferred embodiment of the inven 
tion is adapted for mounting an electronic package having a 
BGA terminal array (hereafter called package or electronic 
package) 2 With globular solder balls (terminals) 2a being 
formed in a selected pattern. The socket has a base (main 
socket body) 10 and a cover 20 pivotably mounted thereon 
and being movable betWeen opened and closed positions 
relative to base 10. Base 10 is formed in the shape of a box 
by using suitable resinous material such as a polyether 
imide, and has a Wall 10b that surrounds a generally squared 
shaped bottom 10a. Location pins 10c for mounting the 
socket on an external substrate 50 are provided extending 
from the loWer surface of bottom 10a. 

[0028] A recessed portion 10d of a prescribed siZe is 
formed in base 10 for receiving a pitch expansion substrate 
(inter-terminal expansion substrate) 11, a support member 
12, and an adapter 13 in this order. These components are 
assembled, maintaining them parallel With bottom 10b of the 
base. Arecessed contact ?lm receiving surface 12a is formed 
at the top of the support member for placing thereon a sheet 
of interface contact ?lm 14, to be described beloW. Surface 
12a is formed to be loWer than the top surface of support 
member 12 by a depth someWhat greater than the thickness 
of the interface contact ?lm 14. 

[0029] As shoWn in FIG. 6(a), interface contact ?lm 14, 
formed of a generally square sheet 14a of suitable material, 
such as polyimide, has a plurality of contacts (contact 
members) 14b arranged in accordance With the selected 
pattern of solder balls 2a of package 2 at the central part of 
the ?lm 14a. Each contact member 14b comprises a disc 
shaped ?at plate portion (contact part) 14b1 and a ball 
engagement part (terminal engagement part) 14b2 that is 
cylindrically formed having a diameter someWhat less than 
the diameter of the solder balls so as to be engageable With 
a part of the surface of the solder ball 2a as shoWn in FIG. 
6(b). Contact member 14b preferably is provided With a 
plated layer of nickel, gold or the like. Each contact member 
14b is placed at a selected location on contact ?lm 14a, With 
plate part 14b1 on loWer surface of contact ?lm 14a, While 
the ball engagement part 14b2 extends through an aperture 
in the contact ?lm to a location above the top surface thereof. 

[0030] As shoWn in FIGS. 1, 3(a) and 6(b), a plurality of 
spring contact elements 15, capable of contacting the plate 
part 14b1 of each contact 14b of the contact ?lm are 
provided at the central portion of contact ?lm receiving 
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surface 12a of support member 12. Spring contact elements 
15 are compression coil springs made of Wiring material 
Whose electrical conductivity is high, such as beryllium 
copper. With reference to FIG. 3(b), the contact spring 
elements comprise ?rst spring portion 15a of a selected 
outer diameter and a second spring portion 15b having an 
outer diameter Which is larger than the selected diameter, 
forming a step-like shape. The free end of the ?rst spring 
portion 15a is preferably ground to form a ?at surface. Each 
spring contact element 15 is formed so that its length is such 
that it extends beyond contact ?lm receiving surface 12a a 
distance someWhat greater than the height of the recess in 
the top surface of support member 12 and, at the same time, 
the diameter of ?rst spring part 15a is selected to be smaller 
than the diameter of plate part 14b1 of contact ?lm 14a. 

[0031] A plurality of spring receiving bores 12b, capable 
of receiving a respective spring contact element 15, are 
formed through support member 12. Bores 12b have a 
longitudinal axis normal to the top surface of support 
member 12 and are stepped having a ?rst diameter portion 
12b1 larger than the outer diameter of the ?rst spring portion 
15a and a second diameter portion 12b2 someWhat smaller 
than the outer diameter of the second spring portion 15b. A 
respective spring contact element 15 is inserted in diameter 
portion 12b2 With second portion 15b ?xed therein With the 
loWer end of second portion 15b protruding someWhat from 
the loWer surface of support member 12 and With the top of 
the ?rst portion 15a extending above the contact ?lm 
receiving surface 12a of support member 12 by a selected 
amount. 

[0032] As shoWn in FIGS. 1 and 4, pitch expansion 
member 11, disposed in base 10, is arranged betWeen 
support member 12 and bottom 10a of the base. With 
reference to FIG. 4, a recess 12c is formed in the bottom 
surface of support member 12 aligned With connective pins 
11b, to be described. Further, a space 12d is preferably 
formed betWeen the central portions of support member 12 
and pitch expansion member 11. With reference to FIGS. 4 
and 5(b), a plurality of pads 11a, engageable With the loWer 
part of each spring contact element 15, are formed on the 
central portion of the upper surface of pitch expansion 
member 11. A plurality of connective pins 11b extend 
through bores along the edge part of pitch expansion sub 
strate 11 and are capable of being connected With respective 
circuit paths of external substrate 50. Wiring pattern 11c is 
formed on the upper surface of pitch expansion substrate 11 
for electrically connecting each pad 11a and the correspond 
ing connective pin 11b. As a result, pitch expansion sub 
strate 11 increases the spacing among the plurality of 
connective pins 11b relative to the spacing among the 
plurality of solder balls 2a. 

[0033] As shoWn in FIGS. 1 and 3(a), adapter 13 is 
arranged over support member 12 With the loWer surface of 
adapter 13 engaging the upper, outer peripheral surface 
around the edge of the support member, that is, excluding 
contact ?lm receiving surface 12a. An electronic package 
seating portion 13a, capable of accommodating package 2, 
is centrally provided on adapter 13 and is formed someWhat 
larger than the outer shape of package 2. An inclined surface 
guide 13c is provided on the outer periphery of seating 
portion 13a for guiding package 2 to seat 13b at the bottom 
of seating portion 13a. Opening 13d, someWhat larger than 
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the area occupied by solder balls 2a, is provided at seat 13b 
at the bottom of seating portion 13a. 

[0034] As noted above, each spring contact 15 in support 
member 12 extends into opening 13d of adapter 13. As 
shoWn in FIGS. 1 and 2, cover 20 is pivotably supported on 
Wall 10b on one side of base 10 by means of a shaft 21 and 
is movable betWeen an opened position aWay from base 10 
and a closed position on the base. A coil spring 22 is 
arranged on shaft 21 With opposite ends received in base 10 
and cover 20 to apply a bias to the cover in an opening 
direction. A lever 23 is pivotably mounted at a location 
intermediate its ends at an opposite side of cover 20. One 
end 23a of the lever is biased aWay from the cover by a ?rst 
compressive coil spring 24, so that an engagement part 23b 
formed at the other end can be engaged With a catch 106 on 
base 10. 

[0035] A compression member 30 is pivotably mounted 
on shaft 21 and arranged Within the cover. Compression 
member 30 is biased in a direction aWay from cover member 
20 by a second compression coil spring 31 disposed betWeen 
cover 20 and compression member 30. Movement of com 
pression member 30 aWay from cover 20 is limited by an 
engagement part 30a formed at a side of compression 
member 30 opposite to the pivotable mounting side and is 
engageable With an engagement part 20a provided on cover 
20. Because of this, compression member 30 pivots along 
With cover 20 When engagement parts 30a, 20a are engaged 
and moves independently of cover 20 When engagement 
parts 30a, 20a separate from each other. 

[0036] A ?rst boss-shaped engagement portion 30b is 
formed at a selected location of compression member 30 
facing base 10 and is con?gured for receipt in the recess of 
seating portion 13a of the adapter. A generally ?at surface 
30c, approximately the same siZe as the outer shape of a 
package 2, is formed on the bottom of ?rst engagement 
portion 30b for engagement With a package received on seat 
13b. Second protruding engagement portions 30d are 
formed on the bottom of compression member 30 spaced 
apart from boss 30b, preferably on opposite sides of the boss 
relative to a direction extending aWay from the pivoted 
connection of compression member 30. When cover 20 is in 
the closed position, second engagement portions 30d engage 
adapter 13 and With surface 30c of ?rst engagement portion 
30b placed in parallel With bottom 10a of base 10 or support 
member 12. 

[0037] The socket is prepared for use by mounting the 
socket on external substrate 50 using location pins 10c as 
shoWn in FIGS. 1 and 2. Cover 20 is placed in the opened 
position; the pitch expansion substrate 11 is inserted into 
recess 10d of base 10 and connective pins 11 b are connected 
to external substrate 50. Next, a spring contact element 15 is 
inserted into each spring receiving bore 12b of support 
member 12 and the support member is arranged on the pitch 
expansion substrate 11. As noted above, the loWer face of the 
support member is spaced from the Wiring pattern 11c on 
pitch expansion substrate 11 and only the loWer part of the 
spring contact elements 15 contact pads 11a of the pitch 
expansion substrate. The sheet of contact ?lm 14 is placed 
on the contact ?lm receiving surface 12a of support member 
12 and the plate portion 14b1 of each contact member 14b 
is caused to engage the top of a respective spring contact 
element 15. Contact ?lm 14 is supported at a position Where 
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the force that is received from each spring contact element 
15 is balanced against the component of Weight of the 
contact ?lm and is placed in a state Where it is positioned 
above receiving surface 12a. Thus, the contact ?lm 14 tends 
to equalize the position of the tops of the spring contact 
elements 15 and forms a surface for receiving thereon solder 
balls 2a of package 2. 

[0038] When adapter 13 is placed on support member 12, 
the recess in Which surface 12a is formed is essentially 
closed by the loWer surface of the adapter With contact ?lm 
14 being accommodated in the recess, While each ball 
engagement part 14b2 of contact ?lm 14 is eXposed to 
opening 13d of adapter 13. When a package 2 is dropped 
into seating portion 13a of adapter 13 and guided by guide 
portion 13c, the loWer part of each solder ball 2a of package 
2 is inserted into a respective ball engagement portion 14b2 
of contact ?lm 14. Package 2 is placed in a state of 
equilibrium at a location Which is someWhat loWered from 
the holding position of the contact ?lm alone due to the 
Weight of the package 2 itself but is maintained spaced 
above seat 13b of seating portion 13a as each solder ball 2a 
is biased upWardly by a respective spring contact element 
15. 

[0039] As shoWn in FIG. 1, When cover 20 is moved to the 
closed position, compression member 30 moves along With 
cover 20 in engagement With the latter. As the cover closes, 
?rst engagement portion 30b of the compression member 
enters through the recess of the seating portion 13a of the 
adapter and surface 30c of ?rst engagement portion 30b 
engages package 2 With an orientation Which is someWhat 
tilted compared With the upper surface of package 2, and 
starts compressing the package from this position. Thus, 
package 2 Will be inclined someWhat in conformity With the 
inclination of surface 30c. As the spring contact elements 15 
absorb the tilting of package 2 by eXpanding or contracting, 
each solder ball 2a maintains a state of engagement With the 
ball engagement portion 14b2 of contact ?lm 14. Thereafter, 
second engagement portion 30d engages the upper surface 
of adapter 13 and stops, While cover 20 moves on Without 
being affected by the arrested motion of compression mem 
ber 30. As the opening and closing lever 23 is being engaged 
With catch 106 of base 10, the cover stops on base 10 With 
compression member 30 pressed against adapter 13 by 
second compression coil spring 31. At this stage, package 2 
Will be oriented in parallel With support member 12 With the 
package pressed doWn further from the original state of 
equilibrium. 

[0040] As a result of What has been described above, each 
solder ball 2a of package 2 is independently compressed as 
it receives the compressive force of a respective spring 
contact element 15 through ball engagement portion 14b2 of 
contact ?lm 14 despite any deviation from parallelism 
betWeen the upper surface of package 2 and an imaginary 
plane formed by the bottom of solder balls 2a or the 
variations in the distance betWeen the upper surface of 
package 2 and the solder balls 2a in the perpendicular 
direction. 

[0041] Film 14a of contact ?lm 14 is free to ?eX in 
conformity With upWard or doWnWard movement of the tip 
of each spring contact element 15 in the space betWeen the 
receiving surface 12a of support member 12 and adapter 13. 
Thus, contact members 14b of contact ?lm 14 are not subject 
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to any unnecessary tension from ?lm 14a, With a result that 
the distance from other contact members 14b can be main 
tained approximately constant. Accordingly, a respective 
contact member does not move from the position of engage 
ment With a solder ball 2a at ball engagement portion 14b2 
or the position of the contact member With the top of the 
spring contact element 15 at the plate portion 14b1. 

[0042] According to an aspect of the embodiment as 
described above, the solder balls of package 2 are received 
by spring contact elements 15 made of metal. Therefore, 
even if heated in a burn-in test, the contact elements 15 
themselves Will not be plastically deformed, thereby stabi 
liZing the force With Which the solder balls 2a of package 2 
are received. Moreover, solder balls 2a of package 2 are 
received by spring contact elements 15 independently 
through ball engagement portions 14b2 of the contact ?lm, 
thereby making it possible to absorb any variations in the 
position of the solder balls relative to package 2 by spring 
contact elements 15. Therefore, it becomes possible to more 
reliably provide a suitable pressure betWeen the solder balls 
of package 2 and the ball engagement portions 14b2 of 
contact ?lm 14, thereby bringing about a stabiliZed state of 
connection. 

[0043] In the present embodiment, solder balls 2a of 
package 2 do not directly engage spring contact elements 15 
since contact member 14b of the contact ?lm has been 
interposed betWeen the tWo. As a result, a contact interface 
is provided Where each solder ball 2a of package 2 can be 
arranged at the top of a respective spring contact element 15 
and a stable connection of solder balls 2a of package 2 to the 
top of a respective contact element 15 is provided irrespec 
tive of the variations in the height of the spring of the spring 
contact element 15. 

[0044] In the present embodiment, moreover, contact 
members 14b of contact ?lm 14 are held betWeen each 
solder ball 2a and a respective spring contact element 15 
Without contacting other parts. Accordingly, it becomes 
possible to cause the contact members 14b to be engaged 
With solder balls 2a by receiving only the compressive force 
from spring contact elements 15, Without receiving any 
restraining force from ?lm 14a, thereby making it possible 
to maintain them Without shifting the position of engage 
ment betWeen ball engagement portions 14b2 and solder 
balls 2 or the contact position betWeen plate portions 14b1 
and the top of contact elements 15. 

[0045] According to this embodiment, further, pads 11a 
are adapted to be connected to respective spring contact 
elements 15, facilitating the use of pitch eXpansion substrate 
11 on base 10, thereby making it unnecessary to form a 
Wiring pattern on the contact ?lm in the manner of the prior 
art. Therefore, it becomes only necessary to arrange contact 
members 14b in accordance With the pattern of solder balls 
2a even When there are a large number of solder balls of 
package 2. Moreover, the ?exibility of ?lm 14a itself does 
not have to be compromised. Because of this, it becomes 
possible to use contact ?lm 14 With a package 2 that has a 
large number of solder balls 2a. Further, since a Wiring 
pattern on contact ?lm 14 is unnecessary, the siZe of contact 
?lm 14 itself can be reduced and the eXpense required for the 
Wiring pattern can be eliminated. 

[0046] According to this embodiment, the shape of contact 
member 14b of contact ?lm 14 has been so adapted that the 
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shape of the ball engagement part 14b2 is made cylindrical 
in conformity With solder ball 2a of package 2 and, at the 
same time, plate portion 14b1 is made ?at in conformity 
With the top of the spring contact 15. Accordingly, it 
becomes possible to insert the bottom portion of a solder ball 
2a into the ball engagement portion 14b2 With spring contact 
15 being received approximately evenly at the plate portion 
14b1, thereby enhancing the state of connection betWeen 
each solder ball 2a and the respective spring contact element 
15. 

[0047] According to this embodiment, moreover, a part of 
the spring contact element 15 is ?xed to support member 12 
merely by inserting the spring element into a bore in the 
member. Therefore, it becomes easier to install the spring 
contact elements 15. 

[0048] It should be noted that this invention does not have 
to be limited to the above described embodiment but that it 
can be modi?ed in various Ways. For example, FIGS. 7(a) 
and 7(b) shoW a socket 1‘ having a different force application 
mechanism. As shoWn in the ?gures, cover 201 is vertically 
movable relative to base 10‘ and compression member 300 
is linked to cover 201 by means of a link member 202 for 
applying a force to package 2 in dependence upon the 
vertical movement of cover 201. Base 10‘ pitch expansion 
substrate 11‘ and support member 12‘ serve the same func 
tions as corresponding components in the ?rst described 
embodiment and are merely modi?ed to conform to the 
different force application mechanism. 

[0049] In the above described embodiments, the ball 
engagement portions 14b2 of contact ?lm 14 are cylindrical 
in shape in conformity With solder balls 2a of package 2. 
HoWever, When used With LGA (Land Grid Array) packages 
Where no solder balls are provided, it is also possible to form 
the ball engagement part conically With the apex of the 
conical portion engaging respective pads of the LGA. 

[0050] Further, although compression coil springs are 
used as the spring contact element 15 in the above described 
embodiments, a part or the Whole of the spring contact 
elements could be replaced With some other kind of spring 
such as a plate spring, or similar conductive elastic mem 
bers. 

[0051] In the above described embodiments, a pitch 
expansion substrate 11 is described. HoWever, the pitch 
expansion substrate may be unnecessary When the socket is 
used With a package in Which the number of solder balls 2a 
is not so great and the distances among the terminals of the 
external substrate 50 can be made to conform With the 
distances among the solder balls. 

[0052] It is the intention that the appended claims be 
interpreted as broadly as possible in vieW of the prior art to 
include all such socket variations and modi?cations in Which 
the terminals of the electronic parts are elastically received 
and the connection With the contact member of the contact 
?lm is stabiliZed as Well as a socket useful With electronic 
parts having a large number of terminals. 

What is claimed 
1. Asocket for removably receiving an electronic package 

having a plurality of terminals arranged according to a 
selected pattern, the socket connecting each electronic pack 
age terminal to a respective socket terminal for connection 
in turn to a respective circuit path on a substrate comprising: 
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a base formed of electrically insulative material, the base 
having a bottom and an upstanding sideWall thereabout 
forming a centrally disposed recess, 

a support member received in the recess of the base, the 
support member formed of electrically insulative mate 
rial and having a top surface formed With a recessed 
contact ?lm receiving surface, 

a sheet of electrically insulative, ?exible contact ?lm 
having a plurality of spaced apart, electrically conduc 
tive contact members thereon arranged according to the 
selected pattern, the sheet received on the contact ?lm 
receiving surface, 

a plurality of bores formed through the support member in 
the selective pattern, an electrically conductive spring 
contact element received in each bore in the support 
member, the spring contact elements having an upper 
end in engagement With a respective contact member, 

an adapter received in the recess of the base above the 
support member, the adapter having a terminal receiv 
ing opening forming therethrough and having an elec 
tronic package seat circumscribing the opening, the 
electronic package seat being located so that the ter 
minals of an electronic package received on the elec 
tronic package seat engage respective contact mem 
bers, 

a plurality of socket terminals extending through the 
bottom of the base, the spring contact elements each 
having a loWer end for electrical connection With a 
respective socket terminal and a compression member 
mounted on the base and movable toWard and aWay 
from the electronic package seat for applying a force to 
an electronic package received on the seat With the 
force in turn being transferred through the contact 
members to the spring contact elements. 

2. Asocket according to claim 1 in Which the contact ?lm 
has opposed face surfaces and is provided With a plurality of 
holes extending betWeen the face surfaces and the contact 
members each have a generally ?at plate portion disposed on 
one face surface and another portion extending through a 
respective hole to a location spaced from the other face 
surface. 

3. A socket according to claim 2 in Which the socket is 
adapted for used With electronic packages having BGA 
terminals con?gured generally as solder balls having a ball 
diameter and the portion of the contact members extending 
through the holes of the contact ?lm are shaped generally as 
cylindrical tubes having an inside diameter less than the ball 
diameter. 

4. A socket according to claim 2 in Which the spring 
contact elements comprise compression coil springs. 

5. Asocket according to claim 4 in Which the compression 
coil springs have opposed ?rst and second end portions and 
a longitudinal axis and the ?rst end portion is formed With 
a generally ?at surface generally normal to the longitudinal 
axis. 

6. Asocket according to claim 4 in Which the compression 
coil springs are formed With a ?rst axial length portion 
having a selected outer diameter and a second axial length 
portion having an outer diameter greater than the selected 
outer diameter and the plurality of bores formed in the 
support member have a ?rst axial length portion having a 
diameter greater than the selected outer diameter of the ?rst 
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axial length portion of the compression coil springs and the 
bores having a second axial length portion having a diameter 
slightly less than the outer diameter of second axial length 
portion of the compression coil springs. 

7. A socket according to claim 1 further comprising a 
cover pivotably mounted on the base and movable betWeen 
an opened position aWay from the base and a closed position 
on the base. 

8. Asocket according to claim 7 in Which the compression 
member is pivotably mounted on the base and is disposed 
intermediate to the cover and the base, the compression 
member having a boss portion engageable With an electronic 
package disposed on the electronic package seat When the 
cover is in the closed position and a spring is disposed 
betWeen the cover and the compression member for biasing 
the compression member aWay from the cover. 

9. A socket according to claim 1 further comprising a 
terminal pitch expansion substrate mounted on the base 
betWeen the base and the support member, the terminal pitch 
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expansion substrate having a top surface formed With a 
plurality of contact pads thereon arranged according to the 
selected pattern and aligned With the bores in the support 
member, the expansion substrate having a plurality of circuit 
paths With each pad electrically connected to a respective 
circuit path, the terminal pitch expansion substrate having an 
outer marginal portion and being formed With a plurality of 
bores arranged along the marginal portion and a respective 
electrically conductive pin received in each bore of the 
terminal pitch expansion substrate, the electrically conduc 
tive pins being electrically connected to a respective circuit 
path. 

10. A socket according to claim 1 further comprising a 
cover movable toWard and aWay from the base in a vertical 
direction to the base and the compression member is linked 
to the cover for movement in dependence upon movement of 
the cover. 


