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ASSEMBLY FOR SOLDERED ELECTRICAL CONNECTIONS Field of the Invention The
invention relates to interposes assemblies used for forming electrical
connections between spaced contact pads on circuit members. Background of
the Invention Interposes assemblies are used for forming electrical
connections between densely spaced contact pads on adjacent parallel
circuit members. Commonly, the circuit members are a circuit board and a
ceramic plate carrying integrated circuits. The pads on the members are
arranged in identical patterns. The interposes assembly includes an
insulating plate and a plurality of through-contacts carried in the plate
and arranged in the same pattern as the pads on the circuit members. The
assembly is sandwiched between upper and lower circuit members to form
electrical connections between opposed pairs of contact pads. In one type
of intei-poser assembly, the lower circuit member is permanently held
against the bottom side of the plate before the upper circuit member is
pressed against the plate. The contact pads on the lower circuit member are
soldered to the contacts. This enables the interposes assembly and lower
circuit member to form a subassembly that is assembled later with the upper
circuit member to interconnect the circuit members. The contact pads on the
lower circuit member each include a solder layer to form the soldered
connections. The lower circuit   ~ 7 J~~9 200 -2 member is pressed against
the.bottom side of the plate with the 



solder layer on the pads engaging the contacts. The lower circuit member
and interposer plate are placed in a reflow oven to melt the solder layer
and solder the contacts and contact pads together. The solder connections
form reliable mechanical and electrical connections between the contacts
and contact pads and hold the lower circuit member firmly against the
plate. The contacts project above the top surface of the plate of the
soldered subassembly. The upper circuit member is pressed against the upper
side of the plate with the contact pads on the upper member engaging the
contacts. The upper circuit member is held against the plate with the
contacts forming electric connections between aligned pairs of pads.
Interposer assemblies form electrical connections between contact pads
arranged in very close proximity to each other. The pads may be arranged on
a one millimeter center-to-center grid. A number of interposes assemblies
may be mounted on a single frame, with thousands of contacts in the frame.
In addition to requiring closely spaced contacts, the contacts must make
reliable electrical connections with the pads when the assemblies are
sandwiched between the circuit members. Failure of a single contact to make
a reliable connection renders the entire frame useless. A low mechanical
closure force is required in order to prevent undue stress on a ceramic
circuit member. A high closure force could distort or possibly break the
ceramic member. Further, interposes assemblies must occupy a minimum width
between the circuit members. The contacts must compress and   7 ~~~ 2~~ -3
enable the circuit members to be flush against the plate. The contacts must
be compliant or resilient enough to deform with a lower closing force and
yet must be sufficiently stiff to establish reliable electrical connections
between pairs of contact pads. 



Conventional interposes assemblies in which one circuit member is soldered
to contact pads have contacts that are relatively rigid after being
soldered to the contact pads. A high closing force is required to press the
other circuit member flush against the interposes plate. on occasion it may
be necessary to replace a circuit member with a substitute circuit member
if a defect were found after pressing the circuit member against the
interposes plate. The compressed contacts do not have sufficient resiliency
to returnto their original projections above the plate after removal of the
circuit member. Reengagement of the contacts with the contact pads of the
substitute circuit member often results in failure of one or more contacts
to form electrical connections. Summary of the Invention The invention is
an improved interposes assembly including metal through contacts confined
in closely spaced passages extending through an insulating plate. The
contacts have resilient upper and lower contact arms that space contact
surfaces away from opposite sides of the plate. The contact arms can be
compressed against contact pads of circuit members with a low closing
force. However, the contact arms are sufficiently resilient to return the
contact surfaces away from the plate for   .~ ~~~oo~ -4 reengagement with
contact pads if necessary to permit adjustment or replacement of the
circuit member. The upper and lower contact arms of each contact are
compressed by the contact pads independently of one another. This permits
the contact pads of one circuit member to be soldered to the contact arms
on one side of the plate prior to assembly of the interposer assembly with
the other circuit member. The compression of the contact arms by the one
circuit member does not affect the resiliency and shape of the contact arms
on the other side of the plate. The contact arms on the opposite side of
the plate remain in position to form reliable pressure connections or
solder connections with the contact pads of the other circuit member. An
interposer assembly having features of the presentinvention includes an
insulated plate and a number of metal contacts carried in the plate. The
plate is formed from a single piece of insulating material. A number of
single contact passages are in the plate, each contact passage including a
slot extending through the thickness of the plate, an upper recess
extending away from the slot and open to the top surface of the plate, and
a lower recess extending away from the slot and open to the bottom surface
of the plate. The slot includes a nominal width portion extending from the
top surface of the plate and a reduced width portion extending from the
bottom surface of the plate. A transverse wall joins the slot portions.
Each contact includes a body portion in a passage slot, with upper and
lower contact arms extending from the body portion. A contact surface is on
each contact arm, the distance between the   .7 ~~3~ ~ _5_ contact surfaces
greater than the thickness of the plate when the contact arms are
unstressed. The contact body portion has a nominal width portion in the
nominal width portion of the slot and a reduced width portion in the
reduced width portion of the slot and includes an abutment surface abutting
the transverse wall of the slot to locate the contact in the contact
passage. The upper contact arm extends into the upper recess and overlies a
recessed floor of the upper recess and the lower contact arm extends into
the lower recess and overlies the floor of the lower recess of the passage.
When a circuit member is pressed against the lower contact 



arms, each contact arm engages the floor of the lower recess to maintain
the position of the contact in the passage slot. This enables the sets of
upper and lower contact arms to be deflected: essentially independently of
one another. The compressed contact arms move entirely within the upper and
lower recesses when the plate is compressed between circuit members. The
lower set of recesses is sized to accommodate solder connections in the
recesses to enable soldering of the lower contact arms to contact pads.
Preferably the upper recesses are also sized to accommodate solder
connections in the recesses. This permits identical plates to be used
having contacts with upper contact arms configured to form pressure
connections or upper contact arms configured to form solder connections to
electrically connect with contact pads. Other objects and features of the
invention will become apparent as the description proceeds, especially when
taken in conjunction with the accompanying drawings illustrating the   l
~U~ 2D4 -6 invention, of which there are four sheets of drawings and two
embodiments are disclosed. Description of the Drawings Figure 1 is a top
view of a first embodiment interposer assembly per the invention; Figure 2
is a sectional view taken along line 2--2 of Figure 1; Figure 3 is a
sectional view taken along line 3--3 of Figure 2; Figure 4 is a view taken
along line 4--4 of Figure 3; Figure 5 is a view similar to Figure 2
illustrating the position of the assembly of Figure 1 against a lower
circuit member; Figure 6 is a view similar to Figure 5 with the lower
circuit member pressed against the lower circuit member and solder
connections between the assembly and the lower circuit member; Figure 7 is
a view similar to Figure 6 but with the assembly against an upper circuit
member; Figure 8 is a view similar to Figure 7 with the assembly sandwiched
between the upper and lower circuit members; Figure 9 is a view similar to
Figure 3 but illustrating a contact preform inserted in the plate of the
assembly shown in Figure 1; Figure 10 is a view similar to Figure 3 of a
second interposer assembly per the invention; 



Figure 11 is a view similar to Figure 10 but with the assembly between
upper and lower circuit members; and   7 ~i~27~  Figure 12 is a view
similar to Figure 11 but with the assembly sandwiched between the upper and
lower circuit members and solder connections between the contacts and
contact pads of the circuit members. Description of the Preferred
Embodiments First embodiment interposer assembly 10 includes a singlepiece
plate 12 formed of insulating material. A plurality of metal through
contacts 14 are positioned in single contact passages 16 extending through
the thickness of the plate between opposed plate top and bottom plate
surfaces 18 and 20. The top and bottom surfaces 18, 20 are flat and
parallel to one another and are separated by the uniform thickness of the
plate 12. The contact passages 16 are spaced apart from one another in the
plate 12. As shown in Figures 1 through 4, each passage 16includes a slot
22 that extends through the thickness of the plate 12. An upper recess 24
extends from the slot 22 and is open to the top surface of the plate 12. A
lower recess 26 also extends from the slot 22 and is open to the bottom
surface of the plate 12. The recesses 24, 26 extend in a common direction
away from the slot 22 and overlie one another to interconnect vertically
aligned pairs of contact pads. In other possible embodiments the upper and
lower recesses may extend in different directions from the slot with
respect to each other to interconnect laterally offset pairs of contact
pads. The slots 22 are each symmetrical to either side of a central plane
extending through the slot 22 and perpendicular to - the top and bottom
surfaces of the plate. The slot 22 is bounded by a pair of opposed end
walls 28, 29 that define opposite ends   7 jun 2004 _8_ of the slot. An
upper pair of opposed sidewalls 30 extend inwardly from the top surface of
the plate and join the end walls 28, 29. The upper sidewalls 30 bound an
upper portion of the slot 22 and define a nominal width portion of the
slot. A lower pair of opposed sidewalk 34 extend inwardly from the bottom
surface of the plate and join the end walls 28. The lower sidewalls 34
bound a lower portion 36 of the slot 22 and define a reduced width portion
of the slot. A transverse wall 38 between the upper and lower pairs of
sidewalls extends from the upper sidewalls 30 and joins the lower sidewalls
34. The transverse wall 38 is parallel with and faces the top surface 18 of
the plate 12. Wall 38 limits insertion of a contact 14 into passage 16. The
upper recess 22 of each passage 16 includes a floor 40_ that faces the top
surface 18 of the plate 12. The floor 40 is spaced inwardly from the top
surface of the plate and extends away from the end wall 28 of the passage
slot 22 opposite the transverse wall 38 to a recess end wall 42. The floor
40 slopes from the passage slot 22 towards the top sw:face of the plate. A
pair of opposed sidewalls 44 extend from the top surface of the plate to
the floor 40. The sidewalls 44 are parallel with one another and extend
from the slot upper sidewalk 30, whereby the width of the upper recess 24
between the sidewalls 44 is equal to the nominal width of the slot 22. The
lower recess 24 of each passage 16 includes a floor 46 that faces the
bottom surface 20 of the plate 12. The floor 46 is spaced inwardly from the
top surface of the plate and extends away from the end wall 28 of the
passage slot 22 to an end wall   



~ ~~~oo~ -9 48. The floor 46 includes a convex arcuate surface 50 extending
from the. end wall 28 and a flat planar surface 52 that slopes from the
arcuate surface 50 towards the top surface of the plate. A pair of opposed
sidewalls 54 extend from the bottom surface of the plate to the floor 40.
The sidewalk 54 are parallel with one another and extend from the slot
lower sidewalk 30, whereby the width of the lower recess 26 between the
sidewal k 44 is equal to the reduced width of the slot 22. The metal
contacts 14 are preferably formed from uniform thickness strip stock, which
may be suitably plated beryllium copper. The illustrated contacts are
0.0017 inches thick. Each contact 14 is generally C-shaped and includes a
flat body or central portion 60 and a pair of upper and lower contact arms
62, 64 extending from opposite sides of the central portion. The contact
arms 62, 64 form resilient cantilever beams that extend away from the
contact body. Contact surfaces 66, 67 are located on the upper and lower
contact arms 62, 64 respectively for engaging contact pads on circuit
members pressed against the plate 12. The two contact surfaces 66, 67 are
spaced apart a distance greater than the thickness of the plate 12 when the
contact is not stressed. The contact central portion or body 60 includes a
nominal width portion 68 adjacent the upper contact ai-arm 62 and a reduced
width portion 70 adjacent the lower contact arm 64 that form a contact
shoulder 72. The shoulder 72 faces the lower contact arm 64 and forms an
abutment surface that cooperates with a slot wall 38 to locate the contact
axially in the slot. This limits movement of the contact 16 towards the
bottom surface 20 of the   U 7 ~~~ Z00 -lo plate 12 and enables the upper
contact arm 62 to be compressed independently of the lower contact arm 64.
The upper contact arm 62 includes an arcuate spring arm 74 that extends
outwardly from the central contact portion to the contact surface 66 and an
outer arm portion 76 that extends inwardly from the contact surface 66 to a
contact end. The portion of the contact arm in the vicinity of the contact
surface 66 is more sharply curved as shown in order for the contact surface
66 to form a pronounced contact nose. The width of the upper contact arm 64
tapers from the nominal width of the contact adjacent the contact body 60
to a reduced-width free en3 to reduce stress concentration when the upper
contact arm 64 is stressed. The lower contact arm 64 includes an arcuate,
inner arm portion 78 adjacent the body portion 60 and an elongate, straight
outer arm portion 80 that extends away from the contact body 60 to the
contact surface 67 at the free end of the lower contact arm 64. The arcuate
arm portion 78 holds the straight arm portion 80 nearly perpendicular to
the contact body 60 as shown in Figure 2. The lower contact ai-m 64 has a
uniform width equal to the reduced width of the contact. The contacts 14
are each held i.n a passage 16 with the nominal width portion 68 of the
contact body 60 in the nominal width portion 32 of the passage slot 22 and
the reduced width portion 70 of the contact body 60 in the reduced width
portion 36 of the slot. See Figure 3. The contact shoulders 72 of the -
contact 14 abut the transverse wall 38 of the passage 22. The shoulders 72
and wall 38 cooperate with each other to locate the   7 JUG ~~~~ -11
contact body portion 60 in the passage 16 and limit movement of the contact
in the passage 16 towards the lower surface of the plate 12. 



The contact body portions 68, 70 and the slot portions 32, 36 have
substantially rectangular lateral cross sections that cooperate to align
the contact body in the slot. The contact body portions 68, 70 are closely
spaced from the slot end walls 28, 29 and slot sidewalls 30, 34 to maintain
vertical alignment of the contact in the passage. The upper contact arm 62
extends away from the slot end wall 29 towards the upper recess 24 and
overlies the floor 40 of the recess 24. The contact nose 66 is spaced above
the top surface of the plate 12. The free end of the contact arm 62 is
located within the upper recess 24 to prevent the end from being caught
between the plate 12 and a circuit member. The lower contact arm 64 extends
away from the slot end wall 29 towards the lower recess 26. The arcuate
portion 78 of the contact arm 64 substantially conforms with and closely
faces or bears against the areuate surface 50 of the floor 46. The leg 80
is spaced above the floor of the lower recess floor 46 with the contact
surface 67 spaced below the bottom surface of the plate 12. The arcuate
floor surface 50 and the arcuate lower contact arm portion 78 cooperate
with each other to prevent or limit movement or float of the contact 14 in
the passage 16 towards the upper plate surface 18. Any float is
insufficient to enable the free end of the upper contact arm 62 to escape
from the upper recess 24, and retains the contact 14 in the passage 16.   ~
~~~~0~ -12 As illustrated in Figure 1, the passages 16 are arranged close
to each other in a dense array on plate 12 to permit forming electrical
connections between similar arrays of contact pads on circuit members
located above and below the interposes assembly 10. Conventionally,
assembly 10 is used for soldered connections between contact pads on a
lower circuit member and pressure connections on the contact pads on an
upper circuit member. The circuit members may include circuit boards or
other types of circuit elements. Figure 5 illustrates the interposes
assembly 10 positioned adjacent a lower circuit member 90 prior to solder
connections being formed between the contacts 14 and the circuit member.
The contact pads 92 on the member are below each contact in the assembly
and include a solder layer 94. The lower contact surfaces 67 lightly engage
the pads and the contacts are not stressed. Figure 6 illustrates the
assembly 10 when the lower circuit member 90 is pressed tightly against the
plate 12. When the member 90 is brought into contact with the plate 12 the
contact pads 92 bend the lower contact arm 64 of each contact 14 entirely
within the lower recesses 26. The resiliency of the lower contact arm 64
enables the contact arm 64 to compress without applying a high closing
force to the circuit member 90. The arcuate portion 78 of the lower contact
arm 64 bears against the facing arcuate surface 50 of the lower floor 46 a
short distance from the slot 22. The torque generated by the closing force
applied against the contact surface 67 of the lower contact arm urges
rotation of the contact counterclockwise as   9 7 Q200 -13 seen in Figure 6
and maintains the contact shoulders 70 against the slot wall 38. This
effectively permits the contact arms 62, 64 to be compressed independently
of each other and maintains the contact body 60 in the same location of the
passage slot 22 before and after the circuit member 90 is pressed against
the plate 12. The straight arm portion 80 comes parallel with the contact
pad 92 and lies flat against the contact pad. The arm portion 80 has
sufficient resiliency to space the contact surface 67 outwardly away from
the bottom surface of the plate if the lower circuit member 90 must be
removed prior to soldering. After the circuit member 90 is pressed against
the plate 12, each lower contact arm 64 is located entirely within a lower
recess 26. The contact pads 92 preferably close the openings of the passage
slots 22 and lower recesses 26 to the bottom surface= of the plate. Solder
connections 96 are then formed between the legs 80 and the contact pads 92,
preferably by conventional reflow soldering. The volume of each lower
recess 26 is sized to accommodate the solder connection entirely within the
recess. The relatively large bearing area between the straight arm portions
80 and the contact pads ensure the solder connections form reliable
electrical and mechanical connections between the lower contact arm
portions 80 and the contact pads 102. When the solder connections 96 cool
and solidify, the contact shoulders 70 and the arcuate lower contact arm
portions 78 grip the plate 12 between them. This securely holds the lower
circuit member 90 against the plate 12 to form an interposer subassembly
for subsequent handling and assembly with an upper circuit member.  



-14 The conductor bodies 60 snugly fit between the sidewalk of the passage
slots 22 to prevent the flow of melted solder in the lower plate recesses
26 into the upper recesses 24. Such solder flow in any passage 16 could
contact the upper contact arms 62 in the passage and adversely affect the
resiliency of the spring arm 74. The clearance between the sidewalls and
each contact body 60 is sufficiently small to resist flow of melted solder
through the passage slot from the lower recess 26 into the upper recess 24.
Alternatively, a contact body 60 can be press fit in a passage slot 22 to
close fluid communication through the plate between the upper and lower
recesses of the passage and obstruct the flow of solder through the passage
slot. Figure 7 illustrates the interposer assembly 10 and lower circuit
member 90 positioned adjacent an upper circuit member 100. prior to
pressure connections being formed between the contacts 14 and the circuit
member 10o. Contact pads 102 on the upper circuit member are above the
contacts 14 in the assembly 10. The upper contact noses 66 lightly engage
the pads and the contacts are not stressed. The contact noses 66 are spaced
above the top surface 18 of the plate 12 a sufficient distance to
compensate for spacing variations caused by manufacturing tolerances while
assuring sufficient contact pressure can be generated between each contact
nose 66 and contact pad 102 to form a reliable electrical pressure
connection between them. Figure a illustrates the assembly l0 when the
upper circuit member 100 is pressed tightly against the plate 12. When the
member 100 is brought into contact with the plate 12 the contact pads 102
bend the upper contact arm 62 of each contact 14   ~ ~~~ aoo~ -15 entirely
within the upper recess 24. The spring arm 72 of the contact arm 62 acts as
a cantilever spring and is elastically bent. The resiliency of the spring
arm enables the contact arm 62 to compress with a low closing force.
Bending of the spring arm 72 and foreshortening of the contact moves or
wipes the contact nose 66 a distance along the contact pad 102 toward the
passage slot 22 to make a clean, low resistance pressure electrical
connections between the contact nose 66 and the pad 102. Contact pressure
is maintained by the elastic bending of the spring arm 72 without bottoming
the end of the upper contact arm 62 on the upper recess floor 40. Such
bottoming of contact ends could undesirably increase the closing force.
Should the end of an upper contact arm ever bottom on the floor 40, the
slope of_ the floor 40 guides the legs down the recess to minimize
additional closing force. If it is necessary to replace or reseat the upper
circuit member 100 the elasticity of the spring arms 72 return the contact
noses 66 above the top surface of the plate for later reengagement with the
contact pads 102. The solder connections and the clean wiped pressure
connections assure that the contacts 14 provide reliable, low resistance
electrical paths between the upper and lower sets of contact pads. The
contacts 14 are formed from contact preforms 110, see Figure 9, after the
preforms 1l0 are inserted in the plate 12. A contact preform 110 is
otherwise identical to a contact 14 except that the lower contact arm 64 is
yet to be formed from a lower contact arm preform 112 planar with and
extending away from the   ~ ~ ~~'Z~~ -16 reduced width contact body portion
70. The remainder of the contact 14 is preformed to minimise variations in
contact nose 66 spacing when the contacts are inserted in the passages 16.
Each contact preform 110 is inserted into a contact passage 16 from the top
surface 18 of the plate 12. The contact arm preform 112 is inserted into
the nominal width portion 32 and enters the reduced width portion 36 of the
passage slot 22. The contact arm preform 112 is inserted yet further into
the slot until the shoulders 72 of the contact body 60 abuts the transverse
slot wall 38 and prevents further insertion of the contact. 



At this point the contact preform 110 is located in the contact passage 16
as shown in Figure 9 with the contact arm preform 112 extending away from
the plate bottom surface 20. The upper spring ai-m 62 is in its unstressed
position like in Figure 2. The contact arm preform 112 is then bent toward
the lower recess to form the lower contact arm 64. The preform 112 bends
around the arcuate surface 50 and plastically deforms to form the arcuate
portion 78 of the lower contact arm 64. The radius of curvature of the
arcuate portion 78 is substantially greater than the distance between the
end walls 28, 29 to limit the plastic deformation of the lower contact arm
and maintain resiliency of the contact arm. Figure 10 illustrates a second
, embodiment interposer assembly 210. Conventionally, assembly 210 is used
for soldered connections between contact pads on both upper and lower
circuit members. Interposer assembly 210 components include a flat plate
?-~~~~~ ~00~ -m  212 and a plurality of metal contacts 2l4 in the plate.
The plate 212 is identical to the plate 12 and so will not be described
further. Each contact 2l4 has a central portion or body 216 similar to the
contact body 60, an upper contact arm 218, and a lower contact arm 220 like
the lower contact ai-m 64. The upper contact arm 218 includes an elongate,
straight inner arm portion 222 that extends at almost a right angle away
from the contact body to a convex contact surface or contact nose 224. A
short extension 226 extends from the contact nose 222 to a free end located
in the upper recess of the plate. Figure 11 illustrates the interposes
assembly 210 positioned adjacent upper and lower circuit members 228, 230.
The upper circuit member includes contact pads 232 above the contacts 214
and solder layers 234 on the pads. The lower circuit member includes
contact pads 236 below the contacts 214 and solder layers 238 on the pads.
The upper and lower contact pads lightly engage the contact surfaces of the
contact arms and the contacts are not stressed. The distance between the
contact surfaces on the lower and contact arms is greater than the
thickness of the plate but less than the corresponding distance of a
contact 14. Figure 12 illustrates the assembly 210 when the circuit members
228, 230 are pressed tightly against the plate 212. The contact pads bend
the upper and lower contact arms 218, 220 into the upper and lower recesses
of the plate. The resiliency of the contact ai-ms enables each contact 214
to be compressed without a high closing force. The compressed contact arms
lie flat against the contact pads. If it is necessary to replace or reseat
either   ~.d~ f ~~~~! 2~~~ -18 circuit member, the elasticity of the
contact arms returns the contact surfaces away from the plate 212 for later
reengagement with the contact pads. After the circuit members 228, 230 are
pressed against the plate 212, the upper and lower contact arms are located
entirely within the upper and lower plate recesses. The contact pads 232,
236 preferably close the openings of the contact passages in the plate.
Solder connections 240, 242 are then formed between the upper contact arms
218 and the upper contact pads 232 and between the lower contact arms 220
and the lower contact pads 236, preferably by reflow soldering. The volume
of each upper recess is sized to accommodate a solder connection entirely
within the recess. Reflow soldering can be done to both circuit members
simultaneously as described above. The same solder can form the solder
layers on both the upper and lower circuit members. Alternatively, the
upper and lower circuit members can be soldered to the contacts in separate
operations. The solder forming the first melted solder layers will have a
melting temperature higher than the solder forming the later melded solder
layers. This assures that the first formed solder connections do not remelt
during the subsequent soldering of the other circuit member. The end of the
floor of each upper recess of the interposer plate 12 or 212 adjacent the
slot, the transverse wall in each slot and the bottom surface of the plate
are located on the same side of a center plane located equidistant between
the top and bottom surfaces of the plate. This increases the ability of the



-19 upper recess to receive an upper contact arm without the end of the arm
grounding against the recess floor. The shape of the upper contact arm and
the spacing of the upper contact surface above the plate can be varied to
meet design requirements without changing the geometry of the plate 12. In
other possible embodiments the shape of the upper recess can be designed to
accommodate a specific upper contact arm configuration. In yet other
embodiments the upper and lower recesses can be symmetrica3 with respect to
each other about the center plane. While we have illustrated and described
preferred embodiments of our invention, it is understood that this is
capable of modification, and we therefore do not wish to be limited to the
precise details set forth, but desire to avail ourselves of such changes
and alterations as fall within the purview of the following claims.   07
JUN 2004 -20 WHAT WE CLAIM AS OUR INVENTION IS: 1. An interposer assembly
for establishing electrical connections between pairs of upper and lower
contact pads arranged in a predetermined pattern, the intexposer assembly
comprising: 5 a plate formed from insulating material, the plate having a
flat top surface, a flat bottom surface extending parallel to the top
surface and a uniform thickness between the top and bottom surfaces; 



a plurality of single contact passages in the plate, the passages spaced
apart from one another, each contact passage comprising a slot extending
through the thickness of 10 the plate for receiving a contact in the
passage, an upper recess extending away from the slot and open to the top
surface of the plate and a lower recess extending away from the slot and
open to the bottom surface of the plate; each slot comprising opposed end
walls defining opposite ends of the slot, upper and lower pairs of opposed
side walls joining the end walls of the slot and a transverse 15 wall
facing the top surface of the plate between the upper and lower pairs of
side walls, the upper pair of side walls extending from the top surface of
the plate and defining an upper portion of the slot, the lower pair of side
walls extending from the bottom surface of the plate and defining a lower
portion of the slot, the upper portion of the slot defining the nominal
width of the slot and the lower slot portion defining a reduced width
portion 20 of the slot; the upper recess of each passage comprising an
upper floor facing the top surface of the plate and a pair of opposed side
walls, the upper floor spaced inwardly from the top surface of the plate
and extending from the passage slot, the side walls extending from the top
surface of the plate to the floor;   07 JUN 2004 -21 



the lower recess of each passage comprising a lower floor facing the bottom
surface of the plate and a pair of opposed side walls, the lower floor
spaced inwardly from the bottom surface of the plate and extending from the
passage slot, the side walls extending from the bottom surface of the plate
to the lower floor; and 5 the contact passages arranged in a pattern
wherein the pattern of the upper recesses correspond to the pattern of the
upper contact pads and the pattern of the lower recesses correspond to the
pattern of the lower contact pads; and a metal contact in each passage,
each contact including a body portion in a slot, an upper contact arm in
the upper recess and a lower solder contact arm in the lower recess. 10 2.
The intexposer assembly as in claim 1 wherein the upper and lower recesses
of each contact passage extend from one of the end walls of the passage
slot, the upper floor of the upper recess overlying the lower floor of the
lower recess whereby the contact pads of each pair of upper and lower
contact pads vertically oppose one another. 3. The interposer assembly as
in claim 1 or 2 wherein the lower end of the slot is 15 adjacent the bottom
surface of the plate, and the lower floor of the lower recess of each
contact passage slopes from the lower end of passage slot upwards towards
the top surface of the plate so that at the lower end of each passage a
lower contact arm is adjacent is adjacent the bottom surface of the plate
to form a solder connection with an underlying contact pad, each solder
connection located in a lower recess. 20 4. The interposer assembly as in
any of the preceding claim wherein the floor of the upper recess of each
contact passage slopes firom the passage slot up towards the top surface of
the plate. 5. The interposer assembly as in any preceding claim wherein the
floor of the lower recess of each contact passage comprises an arcuate
surface adjacent the slot of the 



25 contact passage, each contact bent around an arcuate surface.   07 JUN
2004 -22 6. The interposer assembly as in claim 5 wherein the end walls of
each slot are spaced apart a distance defining the transverse width of the
slot; and the arcuate surface of the floor of the lower recess of each
contact passage has a radius of curvature greater than the transverse width
of the slot of the contact passage. 5 7. The interposer assembly as in any
of the preceding claim wherein the side walls of the upper recess of each
contact passage are parallel to one another and are spaced apart the
nominal width of the passage slot and the side walls of the lower recess of
each contact passage are parallel to one another and are spaced apart the
reduced width of the passage slot. 10 8. The interposer assembly as in any
preceding claim wherein the transverse wall of each slot is located to one
side of a plane equidistant between the top and bottom surfaces of the
plate. 9. The interposer assembly as in claim 8 wherein the transverse wall
of each slot is on the same side of the plane as the bottom surface of the
plate. 15 10. The intexposer assembly as in any preceding claim wherein the
transverse wall of each contact passage is parallel with the top surface of
the plate and adjacent the upper 



floor of the upper recess of the passage. 11. The intexposer assembly as in
any preceding claim wherein the upper contact arm of each contact comprises
an arcuate contact nose and the lower contact arm of each 20 contact
comprising a straight solder contact. 12. The interposer assembly of any
preceding claim wherein the upper contact arm of each contact comprises a
straight portion extending between the contact body and a contact nose, the
straight portion engaging an upper contact pad when the interposer assembly
is pressed against the upper contact pads, and solder connections joining
such 25 straight portions and the upper pads, such connections located in
the upper recesses. .Av .AS.< .Ay.A .A6 .A< .A3  .AS< .A6.APY .AS.AY .A.A6<
.A  .A8 
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