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(57) ABSTRACT 

A bed-of-nails type or needle-card type test probe has 
clusters of parallel buckling beams arranged in a spaced 
arrangement. The buckling beams are arranged and electri 
cally connected Within a cluster so that a contaminant, Which 
may be on the device being tested, does not reduce the 
accuracy of the test measurements. In particular, the spacing 
of the buckling beams is such that multiple buckling beams 
are capable of contacting a single feature on an electronics 
package to be tested. The buckling beams de?ect indepen 
dently of each other in response to compressive force, and 
the buckling beams Within a cluster are electrically con 
nected in parallel to each other to de?ne redundant, inde 
pendent conductive paths through the buckling beams. In 
this Way, if a contaminant prevents one of the buckling 
beams of the cluster from making electrical contact With the 
feature to be tested, the other one or more of the buckling 
beams of the cluster Will make the required electrical con 
nection. 
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CONTAMINATION-TOLERANT ELECTRICAL 
TEST PROBE 

TECHNICAL FIELD 

[0001] The present invention relates generally to probes 
and, more particularly, to probes for electrical testing of 
electronic packages and similar devices. 

BACKGROUND OF THE INVENTION 

[0002] Electrical testing of electronic packages and simi 
lar devices often requires that temporary mechanical and 
electrical contact be made betWeen test probes, Which are 
connected to the electronics contained Within a test system, 
and metallic features on the surface of the device under test. 
Examples of some types of electrical testing include tests for 
opens and shorts of bare substrates and printed circuit cards, 
and functional tests of populated electronics packages. 

[0003] Among the metallic features of electronic packages 
requiring testing are the input/output or “I/O” pads, gener 
ally located on the BSM (bottom side metal) side of a 
package, such as a ceramic substrate. One type of test probe 
?xture or head used to test such metallic features is a 
“bed-of-nails” or “needle card.” This test head is generally 
a grouping of individual, spring-loaded test probes com 
monly knoWn as “pogo pins.” A single pogo pin is posi 
tioned in the bed-of-nails or needle-card test ?xture for each 
I/O pad or other metallic feature on the electronic package 
to be tested. The tip of one pogo pin contacts a correspond 
ing, individual I/O pad to test it. Each pogo pin is a 
single-beam test probe comprised of a “piston” Which slides 
in and out of a “cylinder.” A spring inside of the cylinder 
exerts a force against the piston, and the outWard force of the 
compressed spring biases the tip of the piston into contact 
With the I/O pad during the test operation. 

[0004] Non-conductive contamination on the surface of 
metallic features under test may prevent effective and accu 
rate testing by the bed-of-nails or needle-card type ?xture 
described above. For example, such contamination can 
prevent the test probe from making the necessary, loW 
resistance, electrical connection to the metallic feature, thus 
creating invalid or false test results. Such contamination can 
manifest itself, for example, as Widely scattered pieces of 
dielectric material Which are on the surface of the metallic 
features. 

[0005] The testing apparatus, probes, and methods of the 
current art are often ill equipped to take account of such 
contamination. Generally, if such contamination is present in 
a location such that it prevents an electrical connection 
betWeen the test probe and the metallic feature to be tested, 
the electronic package is deemed functionally defective. In 
the case of testing bare ceramic substrates for opens and 
shorts, if the test system is unable to make the required 
electrical connection With the area under test, such failure is 
interpreted, incorrectly, as an undesirable, open circuit. If 
time and costs alloW, the part may be re-tested to verify the 
validity of such ?nding, or the substrate may be discarded as 
defective. In either event, additional time or money is 
expended as a result of the draWbacks of the current testing 
methods and apparatus. 

[0006] It should be noted that dif?culties in accurate and 
ef?cient electrical testing can arise even When the dielectric 
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contamination is quite small relative to the siZe of the 
metallic feature and the tip of the test probe. It is suf?cient 
for the dielectric contaminant to prevent good contact 
betWeen the tip of the test probe and the metallic feature for 
the tester to detect, incorrectly, that the metallic feature is 
?aWed With an open. Contaminants With diameters mea 
sured in microns have been seen to cause such false opens. 

[0007] Prior art attempts to address the above-described 
dif?culties have generally not been satisfactory. For 
example, pogo pin geometry has been varied at the distal, 
test ends of pogo pins in an attempt to improve electrical 
contact. The test ends have been equipped With multiple 
points, such as the so-called “croWn-head” pogo pin. The 
multiple tips at the end of such pogo pins are rigidly 
connected to each other and are mounted to the same, single 
spring; therefore, the multiple tips or points move together 
as a unit. As such, a piece of contaminant encountered by 
just one of the tips often prevents all tips of the “croWn” 
from making the desired electrical connection. 

[0008] Certain test probes make use of brush tips, gener 
ally comprising multiple, closely packed, pliant ?laments. 
Examples of this approach are found in US. Pat. No. 
5,397,996, titled “Continuity Tester Using A Brush Topped 
Probe,” and in IBM Technical Disclosure Bulletin, Vol. 12, 
No. 5, dated October 1969. The single continuity tester uses 
many strands of Wire in a brush to make relatively imprecise 
contact With the device under test. Accordingly, it is ill suited 
for testing more closely spaced conductive features or for 
other test operations requiring the probe to make precisely 
positioned contact With features under test. 

[0009] There is thus a need for a test probe Which func 
tions more reliably in the presence of non-conductive con 
taminants on the electrical surface to be tested. There is a 
further need for such a test probe to be suitable for the 
ever-shrinking geometries of the electronic packages of 
today and tomorroW. 

SUMMARY OF THE INVENTION 

[0010] To meet these and other needs, and in vieW of its 
purposes, the present invention, according to one of its 
aspects, provides a multi-point test probe used in a test 
system for testing a feature of a device. The probe has a test 
head moveable relative to the device, and a cluster of at least 
tWo buckling beams secured to the test head. There may also 
be more than tWo buckling beams secured to each cluster of 
the test head. The buckling beams extend generally out 
Wardly from the test head and terminate in distal ends. The 
buckling beams have strength characteristics selected so that 
they establish sufficient electrical contact for testing the 
device When the test head is moved into the appropriate 
position in relation to the device. The buckling beams de?ect 
laterally When subjected to an axially compressive force. 
The distal ends of the buckling beams are spaced from each 
other by a distance no greater than the maximum linear 
dimension of the feature being tested. The probe has suitable 
circuitry to electrically connect each of the buckling beams 
in parallel to the test system. This physical and electrical 
arrangement of the buckling beam cluster alloWs it to make 
electrical connections to the features under test even if only 
one of the buckling beams contacts the features. 

[0011] In accordance With another aspect of the present 
invention, there are either three or four of the buckling 
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beams, and they extend from spaced locations on mounts on 
the test head. The beams are spaced in radial increments of 
120 degrees in the case of three buckling beams, and 90 
degrees in the case of four buckling beams. In accordance 
With yet another aspect of the present invention, there are 
multiple clusters of the buckling beams discussed above; the 
clusters are arranged in a matrix corresponding to an array 
of features on the device under test. According to still 
another aspect of the present invention, the beams have 
substantially the same operative length to de?ne a test plane 
for the probe coinciding With the distal ends of the beams. 
The distal ends of the buckling beams Which encounter a 
contaminant during testing are de?ected out of this test plane 
as the test head moves into its test position. 

[0012] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary, but are not restrictive, of the invention. 

BRIEF DESCRIPTION OF THE DRAWING 

[0013] The invention is best understood from the folloW 
ing detailed description When read in connection With the 
accompanying draWing. It is emphasiZed that, according to 
common practice, the various features of the draWing are not 
to scale. On the contrary, the dimensions of the various 
features are arbitrarily expanded or reduced for clarity. 
Included in the draWing are the folloWing ?gures: 

[0014] FIG. 1 is an enlarged, side elevational vieW of a 
test probe according to the present invention; 

[0015] FIG. 2 is a top plan vieW of the probe shoWn in 
FIG. 1; and 

[0016] FIG. 3 is an enlarged, side elevational vieW of a 
prior art device. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0017] Referring noW to the draWing, Wherein like refer 
ence numerals refer to like elements throughout, FIGS. 1 
and 2 shoW a multi-point test probe 21 according to the 
present invention. Probe 21 in this embodiment is of the 
“needle-card” or “bed-of-nails” type, also referred to as an 
I/O contactor. As such, probe 21 includes a test head 23 
Which is moved to a predetermined test position by any 
suitable knoWn mechanism. In its test position, the probe 21 
makes electrical contact with U0 pads 29 on the device to be 
tested. 

[0018] In this case, the device under test (DUT) is a 
substrate 28. A space transformer 25 is secured to test head 
23 and has a surface 27 With a matrix of mounts 31 (of Which 
three are shoWn in exemplary fashion) secured at spaced 
locations along surface 27. The spacing of mounts 31 is 
selected to correspond to that of the array of I/O pads 29. In 
this Way, When test head 23 is moved into appropriate 
horiZontal alignment With substrate 27, mounts 31 corre 
spond one-for-one to I/O pads 29. 

[0019] An important aspect of the present invention is the 
provision of a cluster 33 of buckling beams 35a-35a' extend 
ing from each of mounts 31. The four buckling beams 
35a-35a' of each cluster 33 are arranged in a spaced con 
?guration 37 (FIG. 2) With adjacent buckling beams being 
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separated from each other by about a 90-degree arc relative 
to center 39 of con?guration 37. 

[0020] The composition and structure of buckling beams 
35a-35a' is in accordance With knoWn buckling beam tech 
nology, as set out in European Patent No. 165331 and US. 
Pat. Nos. 4,843,315 and No. 4,901,013, the teachings of 
Which are incorporated herein by reference. Brie?y, buck 
ling beams 35a-35a' are ?ne Wires formed of electrically 
conductive material, such as copper-beryllium. Although 
mounts 31 hold buckling beams 35a-35a' in the spaced 
con?guration 37, additional parallel plates (not shoWn), With 
suitable apertures for receiving the buckling beams 35a-35a' 
through the plates, are preferably secured to test head 23 and 
used to secure the buckling beams 35a-35a' to test head 23. 

[0021] Buckling beams 35a-35a' are electrically connected 
to space transformer 25. The structure of space transformers 
and space transformer dies is disclosed in US. Pat. No. 
3,806,801, issued on Apr. 23, 1974, to Ronald Bove, as Well 
as in US. Pat. No. 4,622,514, issued on Nov. 11, 1986, to 
Stephan P. Lewis, both assigned to the common corporate 
assignee. Space transformer 25, in turn, connects the balance 
of the test system to the probe 21 and its clusters 33 of 
buckling beams 35a-35a'. Each of the buckling beams 35a 
35a' is thus electrically connected in parallel to its corre 
sponding mount 31, forming an independent conductive 
path. 
[0022] Buckling beams 35a-35a' de?ect laterally in 
response to axially compressive force. This lateral de?ection 
is typically used to improve electrical contact betWeen the 
de?ected beam and the area under test. In the present 
invention, and referring to the example shoWn in FIGS. 1 
and 2, buckling beam 35a in each cluster contacts contami 
nant 41 during movement of the test head 23 into its test 
position. The vertical dimension of contaminant 41 causes 
beam 35a to de?ect laterally as test head 23 continues to 
move into its test position (FIG. 1). The lateral de?ection of 
beams 35a alloWs the clusters 33 to advance to their test 
position and permits the remaining buckling beams 35b-35a' 
to make electric contact With corresponding I/O pads 29. 

[0023] The physical and electrical arrangement, as dis 
cussed in further detail beloW, alloWs the clusters 33 to make 
electrical contact With their corresponding I/O pads 29, so 
long as at least one of the buckling beams 35a-35a' does not 
contact contaminant 41. In turn, this arrangement improves 
the number of electrical contacts made betWeen the array of 
I/O pads 29 and the corresponding matrix of clusters 33. 

[0024] The probe 21 is thus contaminant tolerant in the 
sense that its accuracy and ef?ciency at testing is not 
generally compromised by contaminant 41 on portions of 
the pads 29 under test. Multiple buckling beams 35a-35a' 
contact a single one of the I/O pads. Each of the buckling 
beams is able to independently de?ect as Well as bias against 
pads 29. Furthermore, the buckling beams 35a-35a' are 
electrically connected in parallel, thus providing indepen 
dent, redundant electrical paths from the corresponding I/O 
pad 29 back to the test system. 

[0025] In contrast, as shoWn in FIG. 3, prior art pogo pin 
121 has a head 122 With multiple points 124a-124c rigidly 
connected to each other and to the remaining length of the 
pin 121. As such, pin 121 is prevented from making electric 
contact with U0 pad 127 on substrate 125 by contaminant 
141 lying in the path of one of the points 124a. 
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[0026] Referring once again to FIGS. 1 and 2, buckling 
beams 35a-35a' have proximal ends 43 secured to mounts 
31, from Which they extend substantially parallel to each 
other to terminate in distal ends 45. The operative length 47 
(FIG. 1) of buckling beams 35a-35a' is substantially con 
stant, thereby de?ning a test plane 49 for probe 21. Test 
plane 49 coincides With the tips of distal ends 45 When in the 
unde?ected position. Test plane 49 moves toWard I/O pads 
29 When test head 23 is advanced. In the event that distal 
ends 45 encounter a contaminant, the tips of distal ends 45 
are de?ected out of test plane 49. In the example shoWn in 
FIG. 1, buckling beams 35a for each of the three clusters 33 
shoWn have distal ends 45 de?ected out of test plane 49. 

[0027] The test head 23 is advanced relative to substrate 
28 until it reaches a predetermined test position correspond 
ing to a predetermined distance betWeen the test head 23 and 
substrate 28. When the test position is reached, clusters 33 
make the required electrical contact With corresponding I/O 
pads 29. 

[0028] The spaced con?guration 37 of buckling beams 
35a-35a' de?nes a test region With a cross-sectional area 51 
lying on test plane 49. This cross-sectional area 51 is not 
greater than the area of I/O pads 29. In this Way, all of the 
buckling beams 35a-35a' are Within the outer boundary of 
their corresponding I/O pads and, as such, all of the buckling 
beams 35a-35a' of a given cluster 33 Will be capable of 
making electrical contact With the corresponding I/ O pad 29. 
LikeWise, centers 53 of buckling beams 35a-35a' are spaced 
from each other by a distance not greater than the maximum 
dimension of I/O pads 29, again, an arrangement Which 
means that all of the buckling beams 35a-35a' can be 
positioned over a single corresponding I/O pad 29 during 
testing. 

[0029] The use of the bed-of-nails type probe 21 is readily 
apparent from the foregoing description. The probe is posi 
tioned to align mounts 31 With the array of device features 
to be tested, in this case, I/O pads 29. The probe 21 and the 
substrate 28 are moved relative to each other to reduce the 
distance betWeen distal ends 45 and the conductive surface 
of pads 29. Any of the buckling beams 35a-35a' Which 
encounter contaminant 41 (shoWn in FIGS. 1 and 2 as 
buckling beams 35a) laterally de?ect in response to such 
contaminant during the relative movement of the distal ends 
45 toWard substrate 28. Eventually, probe 21 and substrate 
28 are positioned a predetermined distance from each other, 
at Which point the required electrical contact is made 
betWeen the buckling beams 35b-35a', that is, the beams 
Which Were not blocked by contaminant 41. An electrically 
conductive path is thus created betWeen the buckling beams 
35b-35a', connected to corresponding I/O pads 29, and the 
remainder of the test system for substrate 28. Because each 
of the buckling beams 35a-35a' is electrically connected in 
parallel, the fact that buckling beams 35a failed to make the 
electrical connection does not affect the testing of the 
corresponding I/O pads 29. 

[0030] The exact number, spacing, and arrangement of 
buckling beams 35a-35a' can be varied to suit the particular 
array and dimensions of electrical features under test. In 
general terms, buckling beams 35a-35a' range in diameter 
from 3 to 5 mils, Whereas I/O pads 29 are currently about 32 
mils in diameter and are spaced from each other by 50 mils 
center-to-center. In the illustrated embodiment, buckling 
beams 35a-35a' have a diameter of 5 mils, and are spaced 
from each other by 9 mils center-to-center, giving the 
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cross-sectional area 51 a diameter of about 14 mils When the 
beams are radially spaced in 90-degree increments as shoWn 
in FIG. 2. 

[0031] As such, the test region de?ned by cross-sectional 
area 51 ?ts readily Within the 32-mil diameter of typical I/O 
pads 29. In addition, buckling beams 35a-35a' have a small 
diameter relative to I/ O pads 29. This means that, even if the 
siZe of I/O pads 29 is reduced in the future, it Will still be 
possible to use buckling beam clusters 33 for testing I/O 
pads 29 as part of a needle card-type test probe 21. 

[0032] An alternate con?guration for the buckling-beam 
cluster 33 is to place only three buckling beams in radially 
spaced increments of 120 degrees. It has been found pref 
erable in such an arrangement to use buckling beams having 
a diameter of 3 mils Which are spaced from each other by 7 
mils center-to-center. 

[0033] Of course, further variations in the number, siZe, 
and arrangement of buckling beams Within the clusters 33 
are possible, and such variations are Within the scope of the 
present invention. At a minimum, there are tWo of the 
buckling beams per cluster 33, so that at least one level of 
redundancy is provided in the event that one of the buckling 
beams is impeded by the contaminant 41. Conversely, more 
than four buckling beams per cluster may be used for 
applications requiring even greater redundancy. 

[0034] Although the illustrated device under test is a 
substrate and the electrically conductive surfaces are I/O 
pads, probe 21 may also be used to test other electrically 
conductive features or areas residing on other types of 
electronic packages or devices. Similarly, although probe 21 
in this embodiment is a needle-card or bed-of-nails type of 
probe, the present invention may ?nd applications Which use 
feWer of the clusters 33, or even just one of the clusters 33. 

[0035] Test probe 21 can be used With components of any 
of a variety of testing apparatus. In addition to the features 
of the probe 21 itself, such an apparatus Would have a 
suitable mechanism for aligning the matrix of clusters 33 
With the array of I/O pads 29 or other conductive surfaces. 
The apparatus Would also have structures and logic for 
moving the clusters 33 and pads 29 relative to each other to 
the appropriate testing position. Such an apparatus Would 
likeWise have suitable electronics, logic controllers, and 
softWare to create and evaluate the electrically conductive 
paths established betWeen the substrate 28 and the buckling 
beams 35a-35a'. 

[0036] In addition to the advantages apparent from the 
foregoing description, the test probe 21 of the present 
invention is contaminant tolerant, that is, it remains reason 
ably accurate and operational even When some of its con 
stituent buckling beams 35a-35a' are prevented from making 
electrical contact because of intervening contaminant 41. 
This advantage generates a collateral advantage of reducing 
the number of false readings of “opens” otherWise generated 
by typical needle-card probes. Multiple, parallel, and redun 
dant electrically conductive paths extend through the clus 
ters 33, With the advantage that the required electrical 
contact Will be made so long as at least one of the beams 
makes the required electrical connection. The probe has the 
further advantage of being useful not only on I/O pads 29 of 
the typical siZe today, but also on any smaller I/O pads or 
other surface conducting features if such are developed in 
the future. 

[0037] Although illustrated and described herein With ref 
erence to certain speci?c embodiments, the present inven 
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tion is nevertheless not intended to be limited to the details 
shown. Rather, various modi?cations may be made in the 
details Within the scope and range of equivalents of the 
claims and Without departing from the spirit of the invention. 

What is claimed is: 
1. A test probe for testing at least one feature of a device, 

the probe comprising: 

a test head moveable relative to the device; 

a cluster of at least tWo buckling beams secured to the test 
head, the buckling beams extending generally out 
Wardly from the test head and terminating in distal 
ends, each of the buckling beams having strength 
characteristics selected so as to establish suf?cient 
electrical contact for testing the device When the test 
head is moved into a test position, the buckling beams 
de?ecting laterally When subjected to force other than 
tensile force, the distal ends of the at least tWo buckling 
beams being spaced from each other by a distance not 
greater than the maximum linear dimension of the 
feature being tested; and 

means for electrically connecting each of the buckling 
beams in parallel to the test system; 

Whereby, When the test head is in the test position, the test 
head is electrically connected to the feature under test 
even if only one of the buckling beams contacts the 
feature. 

2. The probe of claim 1, Wherein the means for electrically 
connecting the buckling beams comprises a space trans 
former secured to the test head, the buckling beams having 
proximal ends electrically connected to the space trans 
former. 

3. The probe of claim 1, Wherein the buckling beams have 
proximal ends secured at spaced locations on the probe, and 
Wherein the beams extend substantially parallel to each 
other. 

4. The probe of claim 1, further comprising at least three 
of the buckling beams and means for locating the distal ends 
of the cluster to de?ne a test region With a predetermined 
cross-sectional area, the cross-sectional area being not 
greater than the area to be tested. 

5. The probe of claim 1 for use in testing features Which 
may have a contaminant thereon, Wherein the buckling 
beams de?ect in response to encountering the contaminant 
during movement of the test head into the test position. 

6. The probe of claim 1 further comprising from three to 
?ve of the buckling beams With proximal ends mounted to 
the test head in a radial con?guration, the beams extending 
substantially parallel to each other. 

7. The probe of claim 6, comprising only three of the 
buckling beams, adjacent buckling beams being spaced from 
each other by a linear distance of about 10 mils center-to 
center and by a radial arc of about 120 degrees, Wherein the 
buckling beams have diameters ranging betWeen about 3 
mils to about 5 mils, and have substantially equal operative 
lengths. 

8. A contaminant-tolerant, bed-of-nails type probe for 
testing areas of a device, the probe comprising: 

a plurality of buckling beam clusters for making electrical 
contact With the areas being tested, the buckling beam 
clusters being positionable over corresponding ones of 
the areas of the device under test and moveable relative 
to the areas of the device until electrical contact is made 
thereWith, 
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each cluster having at least tWo buckling beams of elec 
trically conductive material, the buckling beams having 
proximal ends electrically connected to and secured at 
spaced locations on the probe and extending outWardly 
therefrom to terminate in distal ends, the buckling 
beams de?ning electrically parallel conductive paths, 
the buckling beams de?ecting laterally When subjected 
to axial force, 

Wherein, for a given one of the clusters, the distal ends are 
spaced laterally from each other by a distance not 
greater than the maximum dimension of the corre 
sponding area under test, the maximum dimension of 
the corresponding area under test de?ning a boundary, 
all of the distal ends of the given cluster being Within 
the boundary When the clusters are in operative prox 
imity to the device under test; 

the given cluster making electrical contact suf?cient to 
test the corresponding area When only one of the 
buckling beams contacts the corresponding area. 

9. The probe of claim 8, Wherein the beams have sub 
stantially the same operative length to de?ne a test plane for 
the probe coinciding With the distal ends, the test plane 
moving toWard the areas under test When the clusters are 
moved relatively toWard the device, the distal ends of the 
beams de?ecting out of the test plane in the event the distal 
ends encounter the contaminant during relative movement of 
the test plane toWard the areas under test, 

each cluster making electrical contact With a correspond 
ing area under test When the contaminant is present on 
a portion of the area under test so long as at least one 
beam of the cluster does not contact the contaminant. 

10. The probe of claim 8 for testing I/O pads ranging in 
diameter from 20 to 40 mils, Wherein each of the clusters 
comprises at least three of the buckling beams, Wherein the 
distal ends of the beams de?ne a test region With a prede 
termined cross-sectional area, the cross-sectional area being 
not greater than the area of the I/O pad to be tested. 

11. The probe of claim 10, Wherein adjacent ones of the 
buckling beams are spaced from each other by a linear 
distance of about 10 mils center-to-center and a radial arc of 
about 120 degrees, Wherein the buckling beams include 
copper therein, and have diameters ranging betWeen about 3 
mils to about 5 mils. 

12. A contaminant-tolerant, bed-of-nails type test probe 
for I/O pads, the probe comprising: 

a test head adapted to be moved relative to the I/O pads 
to make electrical contact With the I/O pads during 
testing thereof; 

a space transformer secured to the test head, the space 
transformer having a surface With a predetermined 
number of mounts at spaced locations thereon, the 
mounts corresponding one-for-one to the I/ O pads to be 
tested; 

a buckling beam cluster contacting and extending from 
each of the mounts so that there is one cluster for each 
one of the I/O pads to be tested, the cluster comprising 
at least tWo, substantially parallel, spaced buckling 
beams of conductive material, each of the buckling 
beams of a given cluster having a proximal end elec 
trically connected to the space transformer and a distal 
end for contacting a corresponding one of the I/O pads, 
Whereby the buckling beams comprise parallel electri 
cally conductive paths; and 
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the buckling beams of each cluster having substantially 
the same operative length and de?ecting laterally When 
subjected to an axial force, any of the buckling beams 
contacting a contaminant being de?ected as the test 
head is moved relatively toWard the I/O pads, and any 
of the buckling beams not contacting the contaminant 
being movable until electrical contact is made With the 
corresponding I/O pad to create an electrically conduc 
tive path through the cluster to the test head. 

13. The probe of claim 12, comprising only three to ?ve 
of the buckling beams, and Wherein adjacent ones of the 
buckling beams are spaced from each other by a linear 
distance of about 10 mils center-to-center and a radial arc of 
about 120 degrees, Wherein the buckling beams include 
copper therein, and have diameters ranging betWeen about 3 
mils to about 5 mils. 

14. The probe of claim 12, Wherein the mounts are 
arranged in roWs and columns, Wherein each of the clusters 
comprises at least four of the buckling beams arranged on 
the corresponding mounts in a radial con?guration, the distal 
ends of the buckling beams de?ning a cross-sectional area 
less than the area of the I/O pads to be tested. 

15. A method of electrically testing an array of device 
features With a needle card-type test probe electrically 
connected to a test system, the features possibly having a 
contaminant on some of their conductive surfaces, the 
method comprising: 

securing buckling-beam clusters to the test probe in a 
matrix corresponding to the array of device features to 
be tested; 

spacing the buckling beams of each cluster from each 
other by a distance less than the maximum linear 
dimension of the corresponding features to be tested; 

electrically connecting the buckling beams of individual 
clusters in parallel so that each buckling beam of the 
cluster de?nes an independent conductive path to the 
test system; 

aligning the probe With the array of device features to be 
tested, the clusters having distal ends proximate to the 
array of device features; 

moving the probe and the device relative to each other to 
reduce the distance betWeen the distal ends and the 
device features; 

laterally de?ecting any of the buckling beams Which 
contact the contaminant during relative movement of 
the distal ends toWard the device under test; 

reducing the distance betWeen the distal ends and the 
device features until electrical contact is made betWeen 
the buckling beams Which did not encounter the con 
taminant and the device features; 

creating an electrically conductive path betWeen the buck 
ling beams in electrical contact With the device features 
and the test system to test the device. 

16. The method of claim 15, Wherein the features to be 
tested comprise I/O pads and further comprising the step of 
providing each of the clusters With at least tWo of the 
buckling beams. 

17. A method of improving the number of electrical 
contacts made betWeen, a) an array of areas to be tested on 
a device some of Which may have a contaminant thereon 

and, b) corresponding locations on a needle-type test 
probe, the method comprising: 
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securing buckling beam clusters to the test probe in a 
matrix corresponding to the array of areas to be tested, 
each of the clusters having at least tWo buckling beams; 

spacing the buckling beams of each cluster from each 
other by a distance less than the maximum linear 
dimension of the corresponding areas to be tested; 

aligning the buckling beams to be substantially parallel to 
each other and to have substantially equal operative 
lengths, Whereby distal ends of the buckling beams 
de?ne a test plane; 

electrically connecting the buckling beams of individual 
clusters in parallel so that each buckling beam of the 
cluster de?nes an independent conductive path; 

aligning the probe With the array of device features to be 
tested, the distal ends of the clusters being proximate to 
the array of device features; 

moving the probe and the device relative to each other 
until any of the buckling beams contacting the con 
taminant have been de?ected and any of the buckling 
beams not contacting the contaminant have made elec 
trical contact With the corresponding area, thereby 
making electrical contact With substantially all areas to 
be tested, and improving the accuracy of the related 
testing procedures. 

18. The method of claim 17, further comprising the step 
of providing each cluster With betWeen tWo and ?ve of the 
buckling beams. 

19. An apparatus for testing an array of device features 
Which may have a contaminant on some of their conductive 
surfaces, the apparatus comprising: 

a test probe electrically connected to a test system; 

means for securing buckling beam clusters to the test 
probe in a matrix corresponding to the array of device 
features to be tested; 

means for spacing the buckling beams of each cluster 
from each other by a distance less than the maximum 
linear dimension of the corresponding features to be 
tested; 

means for electrically connecting the buckling beams of 
individual clusters in parallel so that each buckling 
beam of the cluster de?nes an independent conductive 
path to the test system; 

means for aligning the clusters With the array of device 
features to be tested, the clusters having distal ends 
proximate to the array of device features; 

means for moving the test probe and the device relative to 
each other to reduce the distance betWeen the distal 
ends and the device features; 

the buckling beams de?ecting laterally in response to 
contact With the contaminant; and 

means for reducing the distance betWeen the distal ends 
and the device features until electrical contact is made 
betWeen the buckling beams Which did not encounter 
the contaminant and the device features. 


