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OFFSETARRAY ADAPTER 

FIELD OF THE INVENTION 

The present invention relates to electrical adapters. More 
particularly, the present invention pertains to electrical 
adapters for use with packaged devices, e.g., adapters for 
ball grid array packages. 

BACKGROUND OF THE INVENTION 

Certain types of integrated circuit packages are becoming 
increasingly popular due to their occupancy area efficiency. 
In other words, they occupy leSS area on a target board on 
which they are mounted while providing a high density of 
contact terminals. For example, one Such high density 
package type is a ball grid array package. Generally, ball 
grid array packages contain an integrated circuit having its 
die bond pads electrically connected to respective conduc 
tive solder spheres that are distributed on the bottom surface 
of the package in an array. A target printed circuit board 
typically has formed on its Surface a corresponding array of 
conductive pads which are aligned with the array of Solder 
Spheres for electrically mounting the ball grid array package 
on the target board. The target board typically includes other 
conductive traces and elements which lead from the array of 
conductive pads used for mounting the ball grid array 
package to other circuitry on the board for connecting 
various components mounted thereon. Typically, to mount 
Such a ball grid array package to a target board, the package 
is positioned with the array of Solder Spheres corresponding 
to the array of conductive pads on the target board. The 
resulting Structure is then heated until the Solder Sphere is 
melted and fused to the conductive pads of the target board. 

Such area efficient packaging, e.g., ball grid array 
packages, provide a high density of terminals at a very low 
cost. Also, this packaging provides for limited lead lengths. 
The limited lead lengths may reduce the risk of damage to 
Such leads of the package, may provide for higher speed 
product, etc. Generally, circuit boards and/or components 
mounted thereon are tested by designers as the circuit boards 
are being developed. For a designer to test a circuit board 
which utilizes a ball grid array package, the designer must 
first electrically connect the solder balls on the ball grid 
array package to the target board. AS described above, this 
generally includes mounting the ball grid array package on 
the target board and heating the Solder Spheres to fuse the 
Solder Spheres to the conductive pads of the target board. 
Therefore, the package may be prevented from being used 
again. It is desirable for various reasons to reuse ball grid 
array packages after testing. For example, Such ball grid 
array packages may be relatively expensive. Further, the 
Solder spheres when fused to the conductive pads of the 
target board are not accessible for testing purposes and also 
it is difficult to rework the target board with the package 
Soldered thereon. 

Various adapters for ball grid array packages which 
electrically connect a ball grid array package to a target 
printed circuit board without requiring that the Solder balls 
on the ball grid array package be fused to the target board are 
known. For example, one Such adapter is shown in U.S. Pat. 
No. 5,892,245 to Hilton, issued Apr. 6, 1999 and entitled 
“Ball Grid Array Package Emulator.” However, the high 
density of terminals for certain packages, e.g., ball grid array 
packages, micro ball grid array packages, and chip Scale 
packages, lead to various interconnect problems for adapters 
being used with Such packages. For example, Such a high 
density of terminals, e.g., Solder Spheres, of Such packages 
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2 
may lead to isolation problems between conductive elements 
of conventional adapters used for connecting the package to 
the target board. For example, to provide an adapter which 
is generally of the same size (e.g., Same length and width) 
as the integrated circuit package leaves little room for 
insulating material between conductive elements of the 
adaptor used to connect the Solder Spheres to the target 
board. Further, for example, accessing the internal electrical 
Signal of the adapter is difficult, it may be difficult to connect 
a logic analyzer or other test equipment thereto, and it may 
be difficult to plug a daughter circuit board thereto for 
various analysis purposes. 

SUMMARY OF THE INVENTION 

The present invention provides a Small adapter apparatus 
uSable for high density integrated circuit packages, e.g., ball 
grid array packages, micro ball grid array packages, flip chip 
packages, and chip Scale packages. An adapter apparatus 
according to the present invention includes an adapter body 
member having a length along an adapter axis between a first 
adapter end and a Second adapter end of the adapter body 
member. An array of contact elements, e.g., Solder Spheres, 
are disposed on the first adapter end of the adapter body 
member. Further, the adapter apparatus includes an array of 
elongated pin elements. Each elongated pin element corre 
sponds to one of the array of contact elements and extends 
parallel to the adapter axis from a corresponding contact 
element through the adapter body member and the Second 
adapter end thereof. One or more of the elongated pin 
elements of the array is of a different length than one or more 
other elongated pin elements. 

In one embodiment of the adapter apparatus, the array of 
elongated pin elements includes at least a first Set of elon 
gated pin elements of a first length and a Second Set of 
elongated pin elements of a Second length. At least one of the 
elongated pin elements of the first Set is positioned between 
two elongated elements of the Second Set. 

In another embodiment of the adapter apparatus, the array 
of elongated pin elements includes rows and columns of 
elongated pin elements. The rows and columns of elongated 
pin elements are arranged along X and y axes perpendicular 
to the adapter axis. Further, each elongated pin element is of 
a different length than elongated pin elements adjacent 
thereto along the X and y axes. 

In yet another embodiment of the adapter apparatus, the 
apparatus includes a Socket device to receive the elongated 
pin elements. The Socket device includes a Socket body 
member having a length along a Socket axis between a first 
body member end and a second body member end thereof. 
The Socket device further includes an array of Socket ele 
ments arranged in the Socket body member generally par 
allel to the Socket axis as a function of the array of elongated 
pin elements. Each Socket element extends at least between 
the first body member end and the second body member end. 

In various embodiments of the Socket device, the Socket 
device may be configured as a female-to-male Socket device. 
In other embodiments of the Socket device, the Socket device 
may be configured as a female-to-female Socket device. 

Further, in one embodiment of the Socket device, the array 
of Socket elements include at least a first Set of Socket 
elements and a Second Set of Socket elements. The first Set 
of Socket elements is provided in the Socket body member to 
receive elongated pin elements of the array of elongated pin 
elements having a first length, and the Second Set of Socket 
elements is provided in the Socket body member to receive 
elongated pin elements of the array of elongated pin ele 
ments having a Second length. 
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Further, in yet another embodiment of the socket device, 
each of the Socket elements of the first Set include conduc 
tive Socket retaining portions to receive and retain the 
elongated pin elements having a first length and each of the 
Socket elements of the Second Set include conductive Socket 
retaining portions to receive the elongated pin elements 
having a Second length. The conductive Socket retaining 
portions of the first Set are offset along the direction of the 
Socket axis from conductive Socket retaining portions of the 
Second Set. 

In yet another embodiment of the adapter apparatus, the 
Socket device includes a first Socket body member portion 
having a length along a Socket axis between a first body 
member end and a second body member end thereof Further, 
the Socket device includes a Second Socket body member 
portion having a length along a Socket axis between a first 
body member end and a second body member end thereof. 
A first array of Socket elements are arranged in the first 
Socket body member portion generally parallel to the Socket 
axis thereof configured to receive elongated pin elements of 
a first length and a Second array of Socket elements are 
arranged in the Second Socket body member portion gener 
ally parallel to the Socket axis thereof configured to receive 
elongated pin elements of a Second length. A printed wiring 
board is positioned between the first and Second Socket body 
member portions of the Socket device. 

Another adapter apparatus according to the present inven 
tion includes a Socket body member having a length along 
a Socket axis between a first body member end and a Second 
body member end thereof. The adapter apparatus further 
includes an array of Socket elements arranged in the Socket 
body member generally parallel to the Socket axis config 
ured to receive an array of elongated pin elements. The array 
of Socket elements include at least a first Set of Socket 
elements and a Second Set of Socket elements. Each of the 
Socket elements of the first Set include conductive Socket 
retaining portions to receive and retain elongated pin ele 
ments having a first length and each of the Socket elements 
of the Second Set include conductive Socket retaining por 
tions to receive and retain the elongated pin elements having 
a Second length. The conductive Socket retaining portions of 
the first Set are offset along the direction of the Socket axis 
from the conductive Socket retaining portions of the Second 
Set. 

In one embodiment of the adapter apparatus, the conduc 
tive Socket retaining portions of the first and Second set of 
the Socket elements include Socket pin elements extending 
therefrom. In other words, this provides a female-to-male 
Socket device. 

In yet another embodiment of the adapter apparatus, the 
conductive Socket retaining portions of the first and Second 
Set of Socket elements include back-to-back conductive 
Socket retaining portions open in opposing directions along 
the Socket axis. In other words, this provides a female-to 
female Socket device. 

In various embodiments of the present invention, various 
portions of the Socket elements are adjacent and insulated 
from other portions thereof. Such insulation provides for 
minimized croSS-talk between conductive portions of the 
Socket elements and pins received in Such Socket elements. 

In yet another embodiment of the adapter apparatus, the 
array of Socket elements include rows and columns of Socket 
elements. The rows and columns of Socket elements are 
arranged along X and y axes perpendicular to the Socket axis. 
Each conductive Socket retaining portion is offset along the 
direction of the Socket axis from conductive Socket retaining 
portions adjacent thereto along the X and y axes. 
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4 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a top view of a component adapter assembly 
employing an adapter apparatus according to the present 
invention. 

FIG. 1B is a partially exploded side view of the compo 
nent adapter assembly shown in FIG. 1A. 

FIG. 2 is a further exploded side view, including a 
croSS-Section illustration of a Socket device embodiment, of 
the component adapter assembly shown in FIG. 1A. 

FIG. 3 is an exploded bottom perspective view of one 
embodiment of an adapter apparatus including a pin adapter 
and a female-to-male Socket device according to the present 
invention. 

FIG. 4 is a top perspective view of the assembled female 
to-male Socket device of FIG. 3. 

FIG. 5 is a further exploded top perspective view of the 
female-to-male Socket device of FIGS. 3 and 4. 

FIG. 6 is a cross-section exploded view of the adapter 
apparatus of FIG. 3, including a cross-section view of the 
female-to-male Socket device and a cross-section view of the 
pin adapter thereof. 

FIG. 7 is a cross-section view of an alternate embodiment 
of a Socket device according to the present invention allow 
ing for assembly of multiple printed circuit boards. 

FIG. 8 is an exploded cross-section view of an adapter 
apparatus including two pin adapters and a female-to-female 
Socket device according to the present invention. 

FIG. 9 is an exploded top perspective view of the female 
to-female Socket device of FIG. 8. 

FIG. 10 is an exploded cross-section view of the female 
to-female Socket device of FIG. 8. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

FIGS. 1A and 1B show a top view and a partially 
exploded Side view, respectively, of a component adapter 
assembly 10 employing an adapter apparatus 11 according to 
the present invention. Generally, the component adapter 
assembly 10 is for mounting on a target board 50, as shown 
in FIG. 2. 
Component adapter assembly 10 employs the adapter 

apparatus 11 according to the present invention which 
includes a pin adapter 30 and a socket adapter device 40. The 
Socket adapter device 40 is configured for electrical con 
nection to a Socket interface component 20. The Socket 
interface component 20 is capable of mounting a circuit 
component 18, e.g., a ball grid array package component, 
therein. For example, the Socket interface component 20 
may be a commercially available ZIF socket interface or 
Some other like interface components Such as those which 
allow integrated circuit packages to be easily replaced 
within the interface component. 

The socket interface component 20 is mounted with 
respect to a printed circuit board 14, e.g., a probe board, a 
daughter board, etc., using fastening elements or Structures 
such as nuts 16 and threaded posts 17 (see FIG. 2). The 
board 14 includes electrically conductive elements for con 
nection of the circuit component 18 mounted in the Socket 
interface component 20 to test pins 12 distributed along the 
edges of printed circuit board 14. AS Such, and as generally 
illustrated by FIG. 1A, when circuit component 18 is 
mounted in the interface component 20, and with use of the 
adapter apparatus 11 according to the present invention, the 
functionality of the circuit component 18 and/or target board 
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50 (see FIG. 2) may be tested at test pins or test points 12. 
AS Such, test and debug procedures, Such as for target boards 
and/or high density integrated circuit packages, e.g., Such as 
ball grid array packages, can be performed without damage 
to the high density packages. 

The Socket interface component 20 may be any interface 
component configured for operation with the adapter appa 
ratuS 11 of the present invention. For example, with respect 
to the embodiment of the Socket device 42 shown in FIG. 2, 
the Socket interface component 20 may be a commercially 
available ZIF Socket having female Socket portions for 
accepting pins from the Socket device 42 as further 
described below. Further, for example, the socket interface 
component 20 may be a commercially available ZIF socket 
directly mounted via Surface mount techniques to probe 
board 14 with the circuit component 18 electrically con 
nected through the Socket interface component 20 to pads 
provided on an underside of the daughter board as shown in 
FIG. 8 for use with the adapter apparatus 303 as shown 
therein. AS Such, various configurations for the Socket inter 
face component 20 may be used, and those provided herein 
are provided for illustration only. Preferably, such socket 
interface components 20 include thru hole or Surface mount 
options. The printed circuit board 14, e.g., probe board, may 
be formed of any insulative material having Suitable elec 
trical pads and interconnection elements for electrical con 
nection of the circuit component 18 to the test points or pins 
12 about the perimeter of the board 14. 

Generally, as shown in FIG. 1B, the adapter apparatus 11 
according to the present invention includes the pin adapter 
30 and the socket adapter device 40. Preferably, the adapter 
apparatus 11 is approximately the same length and width as 
the integrated circuit package circuit component 18 with 
which it is used. Preferably, the adapter apparatus 11 
includes a Surface mount pin adapter 30 including elongated 
terminal pins 61 have varying lengths, e.g., various pins may 
be of a first length and other pins may be of a Second length. 
The Socket adapter device 40 generally is a pluggable Socket 
for receiving the terminal pins 61 of the pin adapter 30 
having varying lengths. Preferably, the pluggable Socket 
adapter device 40 includes socket elements offset in the 
direction of the axis of the Socket device, e.g., in the height 
direction. 

Preferably, the adapter apparatus 11 is used with very high 
density ball grid array packages, high density being prefer 
ably defined as those with a pitch of about 0.8 mm or less. 
However, other packages may also benefit from the present 
invention. Further, preferably, the adapter apparatus 11 may 
be mounted on a target board 50 as shown in FIG. 2 without 
any holes being formed therein Such as with use of flux and 
reflow methods as are conventionally known in the art. The 
adapter apparatuS 11 allows for very high Speed application 
of the circuit component 18 functioning with the remainder 
of the circuit or circuits (not shown) mounted on target board 
50. 

Various embodiments of the adapter apparatus 11 shall be 
described below with reference to FIGS. 2-10. For example, 
it will be recognized that the pin adapter 30 as described 
below may be used with a female-to-male socket device 42 
as shown and described with reference to FIGS. 2-6, may be 
used in assembly of multiple probe boards as shown in the 
embodiment described with reference to FIG. 7, and may be 
employed with a female-to-female socket device 48 as 
shown and described with reference to FIGS. 8-10. It will be 
recognized that as shown in FIGS. 8-10, two pin adapters 30 
and 330 may be used with the female-to-female socket 
device 48 to provide connection of circuit component 18 to 
target board 50. 
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The pin adapter 30 shall be described with reference to 

FIGS. 2, 3, and 6. Aside view of the pin adapter 30 is shown 
in FIG. 2, a bottom perspective view of the pin adapter 30 
is shown in FIG. 3, and a cross-section view of the pin 
adapter 30 is shown in FIG. 6. 

Pin adapter 30 includes a pin adapter body member 62 
having a length along an adapter axis 31 between an upper 
end 65 and a lower end 67. For example, the upper end 65 
and lower end 67 may be parallel to one another with sides 
walls connecting the ends. Preferably, the pin adapter body 
member 62 is a substrate material with controlled depth 
holes defined therein for receiving terminal pins 61. Further, 
the pin adapter body member 62 of the pin adapter 30, as 
well as the socket body member of the socket device 40 as 
described further below, is formed of an insulative material, 
Such as FR4, for providing insulative properties between the 
electrical components positioned therein, e.g., Such as com 
ponents assembled in the insulative material or inserted in 
openings defined therein. 
As shown in FIGS. 2, 3, and 6, the pin adapter 30 includes 

an array of contact elements 70 disposed at the lower end 67 
of the pin adapter body member 62. Preferably, the contact 
elements 70 are an array of solder spheres. Further, 
preferably, the Solder Spheres are configured in rows and 
columns lying in an X-y plane perpendicular to the pin 
adapter axis 31 as particularly shown in FIG. 3. 
One skilled in the art will recognize that the contact 

elements 70 may be any contact element utilized in inte 
grated circuit packaging. For example, Such contact ele 
ments 70 may be solder spheres as previously described, as 
well as other Surface mount contact elements Such as, for 
example, Solder bumps or gull wing leads, and non-Surface 
mount contact elements Such as pins. 
As shown in FIGS. 2, 3, and 6, terminal pins 61 include 

at least one elongated terminal pin having a different length 
in the direction of the pin adapter axis 31 than the other 
terminal pins 61. Such varying of terminal pin heights 
accommodates a finer pitch for the pins. Preferably, as is best 
shown in the cross-sectional view of FIG. 6, the terminal 
pins 61 include a first Set of terminal short pins 64 having a 
length (L2) extending beyond the upper end 65 of the body 
member 62 in the direction of the adapter axis 31. Each of 
the terminal short pins 64 have a pin axis 33 therethrough 
lying parallel to the adapter axis 31. Further, the terminal 
pins 61 include a Second Set of terminal long pins 66 having 
a length (L1) extending beyond the upper end 65 of the body 
member 62 in the direction of the adapter axis 31. Each 
terminal long pin 66 includes a pin axis 34 extending 
therethrough parallel to the adapter axis 31. Each of the 
terminal pins 61 is positioned in holes defined in the 
substrate material of the pin adapter body member 62 such 
that they are in electrical contact with the contact elements 
70, e.g., Solder Spheres. 

Preferably, the electrically conductive terminal pins 61 
are formed of any Suitable conductive material, e.g., beryl 
lium copper with gold plating. The Substrate material, e.g., 
FR4, of the pin adapter body member 62 provides for 
thermal and electrical isolation of the terminal pins 61 from 
one another. Preferably, the contact elements 70 are such that 
they can be directly mounted to a printed circuit board or a 
target board 50 without any holes being required in the target 
board, e.g., Such as with use of flux and reflow methods. 
As shown in FIG. 2, solder spheres 70 are surface 

mountable on contact pads 52 of target board 50. Preferably, 
each terminal pin 61 is terminated in a Square head at the 
lower end 67 within the pin adapter body member 62. The 
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Square head has a conical apex for pressing the terminal pin 
61 into the pin adapter body member 62. 

Therefore, in Summary, the pin adapter 30 includes an 
array of elongated terminal pins 61. The elongated terminal 
pins 61 include at least one pin that is of a different length 
than another pin of the array. Preferably, the elongated 
terminal pins 61 include a first Set of terminal long pins 66 
and a second set of terminal short pins 64. The sets of 
elongated terminal pins have different lengths, e.g., they 
extend past the body member 62 by different distances. At 
least one elongated pin of the first Set is preferably posi 
tioned between two terminal pins of the Second Set. 
Preferably, Such elongated terminal pins 61 are configured in 
rows and columns with the rows and columns of elongated 
pin elements arranged along X and y axes perpendicular to 
the adapter axis 31. Further, preferably, each elongated pin 
element is of a different length than elongated terminal pins 
adjacent thereto along the X and y axes. 
One skilled in the art will recognize that terminal pins 61 

may include pins of more than two different lengths in 
accordance with the present invention. For example, termi 
nal pins 61 may include three Sets of pins with each Set being 
of a different length, four Sets of pins with each Set having 
pins of a different length than the other Sets, etc. AS will be 
recognized, the Socket device configuration as described 
further below will also vary according to the different 
number of Sets of terminal pins having different lengths, as 
the Socket device 40 is configured to receive and retain the 
terminal pins having the varying lengths. 

FIG. 2 shows the pin adapter 30 employed in component 
adapter assembly 10 in conjunction with a female-to-male 
pluggable Socket device 42. AS indicated above, the female 
to-male Socket device 42 is shown in cross-section View in 
FIGS. 2 and 6. Further, Socket device 42 is shown in a 
bottom perspective view in FIG. 3 and a top perspective 
view in FIG. 4. Yet further, the female-to-male Socket device 
42 is shown in an exploded top perspective view of FIG. 5. 
AS shown in the various figures, female-to-male adapter 

socket device 42 includes a socket body member 81 having 
a length along a Socket axis 43 between a lower body 
member end 83 and an upper body member end 85. For 
example, as shown illustratively in the figures, the lower 
body member end 83 and the upper body member end 85 are 
generally parallel to one another and connected by Side 
walls. 

The Socket adapter device 42 includes an array of Socket 
elements 80 arranged in the Socket body member 81 gen 
erally parallel to the socket axis 43. The array of socket 
elements 80 are configured in the Socket body member 81 to 
receive the array of terminal pins 61 of pin adapter 30. As 
will be described further below, the Socket elements 80 
include conductive Socket retaining portions which receive 
and retain the terminal pins 61 of the pin adapter 30. Such 
conductive Socket retaining portions of different Socket 
elements of the array 80 are offset relative to one another 
along the direction of the Socket axis 43. In Such a manner, 
for example, various elements of the socket elements 80 may 
be isolated thermally and electrically from one another by 
the insulating material of socket body member 81. 
As shown in FIGS. 4, 5, and 6, the socket body member 

81 of the socket adapter device 42 generally includes two 
Substrate portions, first Substrate portion 82 and Second 
substrate portion 84. The first Substrate portion 82 includes 
lower end 83 and opposing face 91. The second substrate 
portion 84 includes upper end 85 and an opposing face 89. 
When assembled, opposing faces 91 and 89 are preferably in 
contact with one another. 
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The adapter socket device 42 preferably includes two sets 

of socket pins assembled within the socket body member 81. 
The two sets include a first set of socket long pins 86 and a 
second set of socket short pins 87. Each of the first set of 
Socket long pins 86 include a short pin conductive retaining 
portion 110 having extended therefrom a long pin portion 
112. Each socket short pin of the second set of socket short 
pins 87 includes a long pin conductive retaining portion 120 
with a short conductive pin portion 122 extending there 
from. 
The first set of socket long pins 86 and second set of 

Socket short pins 87 are generally assembled (e.g., affixed) 
in openings (e.g., countersunk openings), defined in the first 
and second substrate portions 82, 84 in a direction parallel 
to Socket axis 43. Generally, the conductive retaining por 
tions 110 of the first set of socket long pins 86 and the 
conductive retaining portions 120 of the Second Set of Socket 
short pins 87 are offset in the direction of the socket axis 43 
to allow for high density configuration of Such Socket pins. 

Preferably, each of the conductive retaining portions 110, 
120 include an integrated clip structure 111 (see FIG. 6) for 
retaining terminal pins 61 which are pluggable therein. 
Preferably, the socket pins 86, 87 are completely integrated 
with the clip Structure 111, e.g., the clip Structure is formed 
integrally as a Single piece with the remainder of the Socket 
pin. However, as one skilled in the art will recognize, any 
retaining Structure may be used within the Socket pins for 
retaining the terminal pins 61 pluggable therein. For 
example, Such retaining Structure may include ribbed 
Structures, bump Structures, clip Structures or any other 
formed or Stamped Structures, etc. 
The first Substrate portion 82 includes countersunk socket 

retaining openings 88 defined therein for receiving short pin 
conductive retaining portions 110 of the first set of socket 
long pins 86. Further defined in the first substrate portion 82 
are terminal long pin openings 92 for receiving portions of 
terminal pins 61 when the pin adapter 30 is plugged into 
Socket device 42. Generally, the Socket retaining openings 
88 and terminal long pin openings 92 are configured in the 
first Substrate portion 82 in the direction parallel to the 
Socket axis 43, i.e., the axis through the center of the 
openings and Socket pins is parallel to the Socket axis 43. 
Further, the array of openings 88, 92 are arranged in rows 
and columns in an X-y axis coordinate System, as shown in 
FIG. 4, generally perpendicular to the Socket axis 43. Each 
opening 88 is adjacent (although isolated from) one or more 
long pin openings 92 along, the X and y axes. 

Further, second substrate portion 84 includes countersunk 
Socket conductive retaining openings 90 for receiving long 
pin Socket retaining portions 120 of the Second Set of Socket 
Short pins 87. Further, Socket long pin retaining openings 94 
are defined in the second substrate portion 84 for insertion 
of the long pinportions 112 of the first Set of Socket long pins 
86. The openings 94 and 90 extend in the direction parallel 
to the Socket axis 43, i.e., the axis through the center of the 
openings and Socket pins is parallel to the Socket axis 43. 
Further, the array of openings 90, 94 are arranged in rows 
and columns in an X-y axis coordinate System generally 
perpendicular to the socket axis 43, as shown in FIG. 4. Each 
opening 90 is adjacent (although isolated from) one or more 
long pin openingS 94 along the X, and y axes. In other words, 
every other opening along a row is an opening 90 with 
openings 94 located therebetween and every other opening 
along a column is an opening 90 with openings 94 located 
therebetween. 
AS assembled, with all the portions aligned, as shown in 

FIG. 4 and the cross-section view of FIG. 6, the Socket 
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elements 80 extending in a direction parallel to Socket axis 
43 for receiving terminal pins 61 of pin adapter 30 generally 
include a first set of socket elements 140 for receiving and 
retaining terminal long pins 66 and a Second Set of Socket 
elements 130 for retaining and receiving terminal Short pins 
64 of pin adapter 30. Generally, each of the socket elements 
includes a female portion, e.g., retaining portions 110 and 
120, for receiving and retaining the terminal pin 61 and a 
male portion extending from the upper end 85 of the Socket 
body member 81 forming the male portion of the female 
to-male Socket adapter device 42. Preferably, the pin por 
tions 112 and 122 of the first set of socket long pins 86 and 
second set of socket short pins 87 are sized such that the 
portion extending beyond the upper end 85 of the Socket 
body member 81 is of an equal length (L3) as shown in FIG. 
6. However, as will be recognized, Such portions extending 
beyond the end 85 may be of different lengths depending 
upon the openings in which they are to be inserted, e.g., 
openings of a ZIF Socket, openings of a probe board, etc. 

Each of the Socket elements of the first set of Socket 
elements 140 for receiving and retaining terminal long pins 
66 include a socket retaining opening 88 in the first substrate 
portion 82 adjacent the lower end 83 of the socket body 
member 81. Extending from the socket retaining opening 88 
is the long pin conductive retaining portion 120 which then 
terminates in Short conductive pin portions 122. The pin 
portion 122 extends beyond the upper end 85 of the Socket 
body member 81 a particular distance. In other words, each 
Socket element 140 provides a female to male connection 
through the socket body member 81 for the terminal long 
pins 66. 

In a like manner, each of the Socket elements of the 
Second set of Socket elements 130 for receiving and retain 
ing the Short terminal pins 64 include the short pin conduc 
tive retaining portion 110 which is open at the lower end 83 
of the socket body member 81. Extending from the short pin 
retaining portion 110 is the elongated long pin portion 112 
which extends beyond the upper end 85 of the socket body 
member 81 a particular distance. In other words, each Socket 
element 130 provides a female to male connection through 
the socket body member 81 for the terminal short pins 64. 
AS is shown, particularly in FIG. 6, the conductive Socket 

retaining portions 120 and 110 for receiving and retaining 
the different length terminal pins 66, 64, respectively, are 
offset from one another along the direction of the Socket axis 
43. In such a manner, the socket short pins 87 and socket 
long pins 86 can be adequately isolated (e.g., thermally and 
electrically) from one another. Further, when the pin adapter 
30 and socket device 42 are assembled, the terminal pins 61 
retained within the first and Second Sets of Socket long and 
short pins 86, 87 can also be isolated from adjacent con 
ductive elements. For example, as shown in FIG. 6, the 
openings 88 are adjacent and insulated from the conductive 
retaining portions 110. Further, for example, the conductive 
retaining portions 120 of the Second Set of Socket Short pins 
87 are suitably insulated from conductive long pin portions 
112 of adjacent socket long pins 86 of the first set of socket 
long pins 86. 

FIG. 7 shows an alternate embodiment of a socket device 
200 for use when it is desired to assemble multiple boards, 
e.g., probe boards 206,208. Generally, the socket device 200 
includes a first Substrate portion 202 which is separate from 
a second substrate portion 204. Each of the first and second 
substrate portions 202, 204 are configured with socket short 
pins 220 and 222, respectively, in much the same manner as 
described previously with reference to FIGS. 2-6. However, 
in this particular embodiment, the first and Second Substrates 
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202, 204 are separated by a probe board 206 which is 
inserted between the substrate portions 202 and 204. The 
probe board 206 includes openings wherein the socket short 
pins 220 can be inserted. 

Generally, first Substrate portion 202 includes long pin 
openings 224 for accepting terminal long pins 66 of a pin 
adapter 30 and socket short pins 220 for receiving and 
retaining terminal short pins 64 of a pin adapter 30. Sub 
Strate portion 204 generally includes Socket short pins 222 
for receiving and retaining terminal long pins 66 of pin 
adapter 30. 

Each of the socket short pins 220 includes a conductive 
retaining portion 230 and a short pin portion 231 extending 
therefrom. Each of the socket short pins 222 includes a 
conductive retaining portion 233 and a short pin portion 235 
extending therefrom. AS shown in the assembled Structure of 
FIG. 7, the short pin portions 231 are inserted in openings of 
first probe board 206 which includes electrical paths for 
connecting the short pin portions 231 to test points or pins 
207 thereof Likewise, the short pin portions 235 of socket 
Short pins 222, inserted in counterSunk openings of Substrate 
portion 204, are configured for insertion in a Second probe 
board 208 which includes electrical paths for connecting the 
conductive short pin portions 235 to test pins 209 thereof. 

It will be recognized in the embodiment of FIG. 7, that the 
separate substrate portions 202 and 204 still utilize the 
technique of conductive retaining portions 230 and 233 
offset in a direction parallel to a socket device axis 250 of the 
Socket device 200. In Such a manner as described with 
reference to FIGS. 2-6, conductive portions of the Socket 
device are Suitably isolated from each other, even consid 
ering the high density of Such elements. 
As shown by the configuration of FIG. 7, a socket device 

is capable of providing multiple probe board assembly to a 
Single pluggable offset Socket However, as shown in FIG. 7, 
the socket device 200 is formed with two separate socket 
substrate portions 202 and 204 separated by a probe board 
This embodiment is configured to facilitate testing of a target 
board 50 having a pin adapter 30 mounted thereon. With 
such a pin adapter 30 mounted to the target board 50, the 
socket device 200 can be plugged onto the pin adapter 30 
and the target board 50 can be tested. In this embodiment a 
circuit component (e.g., component 18) is not mounted 
relative to the probe board 208. Rather, both the test points 
207 and 209 are used to test a target board 50 with which a 
pin adapter 30 and socket device 200 are used. 

FIGS. 8-10 show yet another alternate embodiment of a 
socket device 40 for use with pin adapter 30. As shown 
therein, a female-to-female socket device 48 is provided and 
which is pluggable in opposing directions to two Separate 
pin adapters 30, 330. As such, adapter apparatus 303 shown 
in FIG. 8 includes pin adapter 30, pin adapter 330, and 
female-to-female socket device 48. The pin adapter 30 is 
substantially equivalent to that shown and described with 
reference to FIGS. 2-6. As such, it includes terminal pins 61 
including terminal long pins 66 and terminal short pins 64. 
Likewise, the pin adapter 30 includes contact elements 70, 
e.g., Solder Spheres, disposed on one end thereof for mount 
ing on target board 50. 

In a like manner, pin adapter 330 is Substantially equiva 
lent to that of pin adapter 30. It includes an array of terminal 
pins 361. Terminal pins 361 include a set of terminal long 
pins 366 and a set of terminal short pins 364. Likewise, pin 
adapter 330 includes substrate or adapter body member 362. 
On one end 363 of the adapter body member 362 are an array 
of contact elements 370, e.g., Solder Spheres, for mounting 
on printed circuit board 14, e.g., daughter board, probe 
board, etc. 
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The female-to-female Socket device 48 includes a Socket 
body member 372 formed of multiple substrates having a 
length along socket axis 371 between a first end 327 and a 
Second end 329 thereof. Further, the female-to-female 
Socket device 48 includes a first set of Socket elements 322 
generally configured to accept and retain terminal long pins 
66 of pin adapter 30 and terminal short pins 364 of pin 
adapter 330. Yet further, the socket device 48 includes a 
Second set of Socket elements 324 configured to receive 
terminal short pins 364 of pin adapter 30 and terminal long 
pins 366 of pin adapter 330. Generally, the socket elements 
extend from a first lower end 327 of the Socket device 48 to 
an upper end 329 of the socket device 48 through various 
substrate portions thereof, as further described below. 
Generally, each of the Socket elements of the first and Second 
Sets of Socket elements 322,324 extend generally parallel to 
Socket axis 371. As shown in the cross-section assembled 
view of female-to-female Socket device 48 in FIG. 8, 
conductive retaining portions for receiving and retaining the 
terminal pins 61, 361 of respective pin adapters 30, 330 are 
offset in the direction of the Socket axis 371 from one 
another to provide for adequate isolation between Such 
conductive elements and between the terminal pins 61, 361 
plugged into Socket device 48. Each of the Socket elements 
322 have a socket element axis 375 extending therethrough 
parallel to the socket axis 371 and each of the Socket 
elements 324 have a socket element axis 373 extending 
therethrough parallel to the socket axis 371. 

FIG. 9 shows an exploded top perspective view of a 
female-to-female Socket device 48 and FIG. 10 shows an 
exploded cross-section view of Such a Socket device. AS 
shown therein, the female-to-female Socket device 48 is 
formed of five Substrate portions, although any number of 
Substrate portions may be used to form Such devices, as well 
as any of the other Socket devices and pin adapter Substrate 
body members as described elsewhere herein. As shown in 
FIG. 9, this illustrative embodiment of the female-to-female 
socket device 48 includes pin receiving substrates 386 and 
388 which form the upper and lower portions of the Socket 
device 48. Sandwiched therebetween are socket retaining 
Substrates 380 and 382 which are isolated from one another 
by alignment and insulating Substrate 384. 
As shown in FIGS. 9 and 10, pin receiving substrate 386 

generally includes long pill receiving openings 406 which 
are configured for receiving terminal long pins 66 of pin 
adapter 30 and short pin receiving openings 408 which are 
configured for receiving terminal short pins 64 of pin 
adapter 30. Likewise, pin receiving Substrate 388 has 
defined therein short pin receiving openingS 402 configured 
for receiving terminal short pins 364 of pin adapter 330 and 
long pin receiving openingS 404 configured for receiving 
terminal long pins 366 of pin adapter 330. As shown in FIG. 
9, Such an array of openings is arranged along X-y axes 
generally perpendicular to Socket axis 371. Generally, Such 
openings provide for the receiving of the various terminal 
pins and also are formed of insulating material, e.g., FR4 
Substrate material, to provide adequate isolation between the 
terminal pins of the pin adapters 30, 330. 

Socket retaining Substrate 380 includes long pin receiving 
openings 407 for receiving terminal long pins 66 of pin 
adapter 30 and further includes back-to-back conductive 
socket retaining portions 390,394. The back-to-back retain 
ing portions include short pin Socket retaining portions 390 
configured for receiving terminal short pins 64 of pin 
adapter 30 and long pin Socket conductive retaining portions 
394 configured for receiving terminal long pins 366 of pin 
adapter 330. Likewise, socket retaining substrate 382 
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includes long pin receiving openings 405 configured for 
receiving terminal long pins 366 of pin adapter 330 and 
back-to-back conductive retaining portions 392, 396 The 
back-to-back conductive retaining portions of Substrate 382 
include conductive short pin conductive retaining portions 
392 configured for receiving terminal short pins 364 of pin 
adapter 330 and long pin socket retaining portions 396 
configured for receiving and retaining terminal long pins 66 
of pin adapter 30 Each of back-to-back retaining portions 
include retaining portions open in opposing directions along 
the Socket element axis, e.g., 373, 375, parallel to the Socket 
axis 371. 
Alignment and insulating Substrate 384 is Sandwiched 

between the socket retaining substrates 380, 382 to provide 
for isolation of conductive retaining portions For example, 
Such isolation is provided between long pin Socket retaining 
portions 396 and long pin socket retaining portions 394. As 
Such, the alignment and insulative Substrate 384 includes pin 
openings 410 for receiving terminal long pins 66 of pin 
adapter 30 and pin openings 411 for receiving terminal long 
pins 366 of pin adapter 330. 
The conductive retaining portions and openings are all 

aligned and the Substrates assembled into the Socket device 
48 to provide for the first and second set of socket elements 
322, 324 extending through the female-to-female Socket 
device from lower end 327 to upper end 329 thereof The 
various elements of the Socket device 48, e.g., retaining 
portions, openings, etc., are generally configured in roWS 
and columns in an X and y direction generally orthogonal to 
Socket axis 371 as shown in FIG. 9. AS assembled, the first 
Set of Socket elements 322 generally is formed by long pin 
receiving openings 406, 407, and opening 410, in addition to 
back-to-back conductive retaining portions 392, 396. 
Further, each of the first set of Socket elements 322 includes 
Short pin receiving opening 402. In other words, each Socket 
element 322 provides a female to female connection through 
the socket device for the terminal short pins 64 of pin 
adapter 30 and terminal long pins 366 of pin adapter 330. 

Likewise, each of the Second Socket elements 324 
includes long pin receiving opening 404, 405, and opening 
411, in addition to back-to-back conductive retaining por 
tions 390 and 394. Further, each of the Socket elements of 
the Second Set of Socket elements 324 includes short pin 
opening 408. In other words, each socket element 324 
provides a female to female connection through the Socket 
device for the terminal long pins 66 of pin adapter 30 and 
terminal short pins 364 of pin adapter 330. 
One skilled in the art will recognize that the pin receiving 

substrates 386 and 388 provide for insulative structure and 
orientation of terminal pins 61 and 361, respectively. Such 
functionality may be provided by other insulative structures. 
Generally, the benefits from the present invention are par 
ticularly provided by the offset nature of the conductive 
retaining portions in the direction of the socket axis 371. By 
offsetting Such conductive retaining portions in the Socket 
retaining Substrates 380, 382, various conductive portions 
can be isolated from one another and from terminal pins 
inserted therein while Still achieving the density required for 
Such conductive elements in an adapter apparatus capable of 
providing adequate functionality for high density integrated 
circuit packages, e.g., ball grid arrayS. For example, long pin 
receiving opening 407 is adjacent and isolated from con 
ductive retaining portions 390, 394. Likewise, long pin 
receiving openings 405 are adjacent and isolated from 
back-to-back conductive retaining portions 392, 396. 
One skilled in the art will recognize that the various 

illustrative embodiments for the Socket devices are not 
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limited to the illustrative embodiments provided herein. For 
example, other configurations using offset conductive retain 
ing portions may be possible and clearly fall within the 
Scope of the present invention. Further, other configurations 
of pin adapters having terminal pins of varying lengths may 
also be provided and clearly fall within the scope of the 
present invention. It will be apparent from the figures herein 
that the croSS-Section drawings generally include more 
openings, pins, etc. than the perspective illustrations. This 
has been deliberately done to show the ability to form this 
adapter with a very high density of interconnect components 
within the device with use of the present invention. 

All patents and references cited herein are incorporated in 
their entirety as if each were incorporated Separately. This 
invention has been described with reference to illustrative 
embodiments and is not meant to be construed in a limiting 
Sense. AS described previously, one skilled in the art will 
recognize that various other illustrative applications may be 
provided which utilize the offset nature of the conductive 
portions described herein to provide for adapter apparatus 
for high density packaged integrated circuits. Various modi 
fications of the illustrative embodiments, as well as addi 
tional embodiments of the invention, will be apparent to 
perSons skilled in the art upon reference to this description. 
It is therefore contemplated that the patented claims will 
cover any Such modifications or embodiments that may fall 
within the scope of the present invention as defined by the 
accompanying claims. 
What is claimed is: 
1. An adapter apparatus comprising: 
an adapter body member having a length along an adapter 

axis between a first adapter end and a Second adapter 
end; 

an array of contact elements disposed on the first adapter 
end of the adapter body member; 

an array of elongated pin elements, wherein each elon 
gated pin element corresponds to one of the array of 
contact elements and extends parallel to the adapter 
axis from a corresponding contact element through the 
adaptor body member and the Second adapter end 
thereof, and further wherein the array of elongated pin 
elements include at least a first Set of elongated pin 
elements having a first length and a Second Set of 
elongated pin elements having a Second length; and 

wherein the apparatus further includes a Socket device to 
receive the array of elongated pin elements, wherein the 
Socket device includes: 
a Socket body member having a length along a Socket 

axis between a first body member end and a Second 
body member end thereof; and 

an array of Socket elements arranged in the Socket body 
member generally parallel to the Socket axis as a 
function of the array of elongated pin elements, each 
Socket element extending at least between the first 
body member end and the second body member end, 
wherein the array of Socket elements include at least 
a first Set of Socket elements and a Second Set of 
Socket elements, wherein the Socket elements of the 
first Set comprise conductive Socket retaining por 
tions to receive and retain the elongated pin elements 
having the first length and the Socket elements of the 
Second Set comprise conductive Socket retaining 
portions to receive and retain the elongated pin 
elements having the Second length, wherein the 
conductive Socket retaining portions of the first Set 
are offset along the direction of the Socket axis from 
conductive Socket retaining portions of the Second 
Set. 

1O 
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2. The apparatus of claim 1, wherein at least one of the 

elongated pin elements of the first Set is positioned between 
two elongated pin elements of the Second Set. 

3. The apparatus of claim 2, wherein the array of elon 
gated pin elements includes rows and columns of elongated 
pin elements, wherein the rows and columns of elongated 
pin elements are arranged along X and y axes perpendicular 
to the adaptor axis, and further wherein each elongated pin 
element is of a different length than elongated pin elements 
adjacent thereto along the X and y axes. 

4. The apparatus of claim 1, wherein the array of contact 
elements include an array of Solder spheres. 

5. The apparatus of claim 1, wherein the Socket device is 
installed on a printed circuit board configured to receive a Zif 
Socket. 

6. The apparatus of claim 1, wherein the elongated pin 
elements are terminated in a Square head with a conical 
apex. 

7. An adapter apparatus comprising: 
an adapter body member having a length along an adapter 

axis between a first adapter end and a Second adapter 
end; 

an array of contact elements disposed on the first adapter 
end of the adapter body member; 

an array of elongated pin elements, wherein each elon 
gated pin element corresponds to one of the array of 
contact elements and extends parallel to the adapter 
axis from a corresponding contact element through the 
adaptor body member and the Second adapter end 
thereof, wherein the array of elongated pin elements 
include at least a first Set of elongated pin elements 
having a first length and a Second Set of elongated pin 
elements having a Second length, and further wherein at 
least one of the elongated pin elements of the first Set 
is positioned between two elongated elements of the 
Second Set, and 

wherein the apparatus further includes a Socket device to 
receive the array of elongated pin elements, wherein the 
Socket device includes: 
a Socket body member having a length along a Socket 

axis between a first body member end and a Second 
body member end thereof; and 

an array of Socket elements arranged in the Socket body 
member generally parallel to the Socket axis as a 
function of the array of elongated pin elements, each 
Socket element extending at least between the first 
body member end and the second body member end, 
wherein the array of Socket elements includes at least 
a first Set of Socket elements and a Second Set of 
Socket elements, wherein the first Set of Socket 
elements is provided in the socket body member to 
receive the first Set of elongated pin elements having 
the first length and a Second Set of Socket elements is 
provided in the socket body member to receive the 
Second Set of elongated pin elements having the 
Second length, and wherein each of the first Set of 
Socket elements include: 
an opening portion defined in the Socket body mem 

ber adjacent the first body member end, 
a conductive Socket retaining portion extending from 

the opening to receive and retain the elongated pin 
element having the first length, and 

a conductive pin element portion extending from the 
conductive Socket retaining portion extending 
through and beyond the Second body member end; 
and 

further wherein each of the second set of Socket 
elements include: 
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a conductive Socket retaining portion adjacent the 
first body member end, and 

a conductive pin element portion extending from 
the conductive Socket retaining portion extend 
ing through and beyond the Second body mem 
ber end. 

8. The apparatus of claim 7, wherein the conductive pin 
element portions of the Socket elements of the first Set and 
second set extend beyond the second body member end by 
an equal distance. 

9. The apparatus of claim 7, wherein the opening portion 
of the Socket elements of the first Set are adjacent and 
insulated from the conductive Socket retaining portions of 
the Second Set. 

10. The apparatus of claim 7, wherein the conductive 
Socket retaining portions of the Socket elements of the first 
Set are adjacent and insulated from the conductive pin 
element portions of the Second Set. 

11. An adapter apparatus comprising: 
an adapter body member having a length along an adapter 

axis between a first adapter end and a Second adapter 
end; 

an array of contact elements disposed on the first adapter 
end of the adapter body member; 

an array of elongated pin elements, wherein each elon 
gated pin element corresponds to one of the array of 
contact elements and extends parallel to the adapter 
axis from a corresponding contact element through the 
adaptor body member and the Second adapter end 
thereof, wherein the array of elongated pin elements 
include at least a first Set of elongated pin elements 
having a first length and a Second Set of elongated pin 
elements having a Second length, and further wherein at 
least one of the elongated pin elements of the first Set 
is positioned between two elongated elements of the 
Second Set, and 

wherein the apparatus further includes a Socket device to 
receive the array of elongated pin elements, wherein the 
Socket device includes: 
a Socket body member having a length along a Socket 

axis between a first body member end and a Second 
body member end thereof; and 

an array of Socket elements arranged in the Socket body 
member generally parallel to the Socket axis as a 
function of the array of elongated pin elements, each 
Socket element extending at least between the first 
body member end and the second body member end, 
wherein the array of Socket elements includes at least 
a first Set of Socket elements and a Second Set of 
Socket elements, wherein the first Set of Socket 
elements is provided in the socket body member to 
receive the first Set of elongated pin elements having 
the first length and a Second Set of Socket elements is 
provided in the socket body member to receive the 
Second Set of elongated pin elements having the 
Second length, and wherein each of the first Set of 
Socket elements include: 
an opening portion defined in the Socket body mem 

ber adjacent the first body member end, 
a first conductive Socket retaining portion extending 

from the opening portion to receive the elongated 
pin element having the first length, 

a Second conductive Socket retaining portion extend 
ing from the first conductive Socket portion open 
in the opposing direction, and 

an opening portion defined adjacent the Second body 
member end and extending to the Second conduc 
tive Socket retaining portion; and 
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further wherein each of the second set of Socket 

elements include: 
an opening portion defined in the Socket body 
member adjacent the first body member end, 

a first conductive Socket retaining portion extend 
ing from the opening portion to receive the 
elongated pin element having the Second 
length, 

a Second conductive Socket retaining portion 
extending from the first conductive Socket 
retaining portion open in the opposing 
direction, and 

an opening portion defined adjacent the Second 
body member end and extending to the Second 
conductive Socket retaining portion. 

12. The apparatus of claim 11, wherein the opening 
portions of the Socket elements of the first Set adjacent the 
first body member end are adjacent and insulated from the 
first and Second conductive Socket retaining portions of the 
Second Set. 

13. The apparatus of claim 11, wherein the opening 
portions of the Socket elements of the Second Set adjacent the 
Second body member end are adjacent and insulated from 
the first and Second conductive Socket retaining portions of 
the first set. 

14. The apparatus of claim 11, wherein the apparatus 
further comprises an additional adapter body member hav 
ing a length along an adapter axis thereof between a first 
adapter end and a Second adapter end of the additional 
adapter body member, wherein an additional array of contact 
elements are disposed on the first adapter end of the addi 
tional adapter body member, wherein each elongated pin 
element of an additional array of elongated pin elements 
correspond to one of the array of contact elements and 
extends parallel to the adapter axis from a corresponding 
contact element through the additional adaptor body mem 
ber and the Second adapter end thereof, wherein one or more 
of the elongated pin elements of the additional array of 
elongated pin elements is of a different length than one or 
more other elongated pin elements, and further wherein the 
additional array of elongated pin elements are arranged to be 
received in the Second Set of Socket elements. 

15. An adapter apparatus comprising: 
an adapter body member having a length along an adapter 

axis between a first adapter end and a Second adapter 
end; 

an array of contact elements disposed on the first adapter 
end of the adapter body member; 

an array of elongated pin elements, wherein each elon 
gated pin element corresponds to one of the array of 
contact elements and extends parallel to the adapter 
axis from a corresponding contact element through the 
adaptor body member and the Second adapter end 
thereof, and further wherein one or more of the elon 
gated pin elements of the array of elongated pin ele 
ments is of a different length than one or more other 
elongated pin elements, and 

wherein the apparatus further includes a Socket device to 
receive the elongated pin elements, wherein the Socket 
device includes: 
a first Socket body member portion having a length 

along a Socket axis between a first body member end 
and a Second body member end thereof; 

a Second Socket body member portion having a length 
along a Socket axis between a first body member end 
and a Second body member end thereof; 

a first array of Socket elements arranged in the first 
Socket body member portion generally parallel to the 



US 6,351,392 B1 
17 

Socket axis thereof configured to receive elongated 
pin elements of a first length; and 

a Second array of Socket elements arranged in the 
Second Socket body member portion generally par 
allel to the Socket axis thereof configured to receive 
elongated pin elements of a Second length; and 

further wherein the apparatus comprises a printed wir 
ing board positioned between the first and Second 
Socket body member portions of the Socket device. 

16. An adapter apparatus comprising: 
a Socket body member having a length along a Socket axis 
between a first body member end and a second body 
member end thereof, and 

an array of Socket elements arranged in the Socket body 
member generally parallel to the Socket axis configured 
to receive an array of elongated pin elements, wherein 
the array of Sockets include at least a first Set of Socket 
elements and a Second Set of Socket elements, wherein 
each of the Socket elements of the first Set include 
conductive Socket retaining portions to receive and 
retain elongated pin elements having a first length and 
each of the Socket elements of the Second Set include 
conductive Socket retaining portions to receive and 
retain elongated pin elements having a Second length, 
wherein the conductive Socket retaining portions of the 
first Set are offset along the direction of the Socket axis 
from conductive Socket retaining portions of the Second 
Set. 

17. The apparatus of claim 16, wherein the conductive 
Socket portions of the first and Second Set of Socket elements 
include Socket pin elements. 

18. The apparatus of claim 16, wherein the conductive 
Socket portions of the first and Second set of Socket elements 
include back to back conductive Socket retaining portions 
open in opposing directions along the Socket axis. 

19. The apparatus of claim 16, wherein each of the first set 
of Socket elements include: 

an opening portion defined in the Socket body member 
adjacent the first body member end, 

a conductive Socket retaining portion extending from the 
opening to receive the elongated pin element having the 
first length, and 

a conductive pin element portion extending from the 
conductive Socket portion extending through and 
beyond the second body member end; and 

wherein each of the Second Set of Socket elements include: 
a conductive Socket retaining portion adjacent the first 
body member end, and 

a conductive pin element portion extending from the 
conductive Socket retaining portion extending 
through and beyond the Second body member end. 

20. The apparatus of claim 19, wherein the conductive pin 
element portions of the Socket elements of the first Set and 
the Second Set eXtending beyond the Second body member 
end an equal distance. 
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21. The apparatus of claim 19, wherein the opening 

portion of the Socket elements of the first Set are adjacent and 
insulated from the conductive Socket retaining portions of 
the Second Set. 

22. The apparatus of claim 19, wherein the conductive 
Socket retaining portions of the Socket elements of the first 
Set are adjacent and insulated from the conductive pin 
element portions of the Second Set. 

23. The apparatus of claim 16, wherein each of the first set 
of Socket elements include: 

an opening portion defined in the Socket body member 
adjacent the first body member end, 

a first conductive Socket retaining portion extending from 
the opening to receive the elongated pin element having 
the first length, 

a Second conductive Socket retaining portion extending 
from the first conductive Socket retaining portion open 
in the opposing direction along the Socket axis, and 

an opening portion defined adjacent the Second body 
member end and extending to the Second conductive 
Socket retaining portion; and 

wherein each of the Second Set of Socket elements include: 
an opening portion defined in the Socket body member 

adjacent the first body member end, 
a first conductive Socket retaining portion extending 
from the opening to receive the elongated pin ele 
ment having the Second length, 

a Second conductive Socket retaining portion extending 
form the first conductive Socket retaining portion 
open in the opposing direction along the Socket axis, 
and 

an opening portion defined adjacent the Second body 
member end and extending to the Second conductive 
Socket retaining portion. 

24. The apparatus of claim 23, wherein the opening 
portions of the Socket elements of the first Set adjacent the 
first body member end are adjacent and insulated from the 
first and Second conductive Socket retaining portions of the 
Second Set. 

25. The apparatus of claim 23, wherein the opening 
portions of the Socket elements of the Second Set adjacent the 
Second body member end are adjacent and insulated from 
the first and Second conductive Socket retaining portions of 
the first set. 

26. The apparatus of claim 16, wherein the array of socket 
elements includes rows and columns of Socket elements, 
wherein the rows and columns of Socket elements are 
arranged along X and y axes perpendicular to the Socket axis, 
and further wherein each conductive Socket retaining portion 
is offset along the direction of the Socket axis from conduc 
tive Socket: retaining portions adjacent thereto along the X 
and y axes. 


