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HIGH-FREQUENCY TEST PROBE ASSEMBLY 
FOR MICROCIRCUITS AND ASSOCIATED 

METHODS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to circuit testing 
devices and methods and, more particularly, to such devices 
and methods for radio-frequency circuits. 

[0003] 2. Description of Related Art 

[0004] Test probes for use in testing electronic circuitry 
are knoWn in the art to comprise one or more elongated arms 
having a doWnWardly depending, typically pointed, electri 
cally conductive distal tip for contacting a portion of the 
circuit. One of the inventors of the present application has 
disclosed test probes and assemblies in US. Pat. Nos. 
4,151,465; 4,177,425; and 4,618,821, the contents of Which 
are incorporated herein by reference. 

[0005] It is knoWn to be preferable for the probe arm to 
have a certain amount of ?exibility for permitting reproduc 
ible and nondamaging contact With the circuit. Exemplary 
?exure means are disclosed in the ’465 and ’821 patents. 
Othersuch probes are disclosed in US. Pat. Nos. 4,973,903; 
4,965,865; 5,720,098; and 5,883,519. 

SUMMARY OF THE INVENTION 

[0006] It is therefore an object of the present invention to 
provide a probe for testing circuits having improved ?ex 
ibility. 
[0007] It is a further object to provide such a probe having 
a longer lifespan and durability. 

[0008] It is another object to provide such a probe having 
a tunable bandpass. 

[0009] It is an additional object to provide such a probe 
having a controllable impedance. 

[0010] It is also an object to provide such a probe that 
functions in the gigahertZ rf range. 

[0011] It is yet a further object to provide a method of 
making such a probe. 

[0012] It is yet another object to provide a method of using 
such a probe. 

[0013] These and other objects are achieved by the present 
invention a test probe for testing microcircuits. The test 
probe comprises a unitary elongated electrically conductive 
arm member that is movably affixable to a retaining block. 
The test probe has a pair of generally planar and parallel side 
surfaces extending along a longitudinal axis. A rear end 
portion is for connecting to a test circuit, and a front end 
portion is for contacting a circuit to be tested and comprises 
an upWardly extending tip. 

[0014] A rear central portion is positioned adjacent the 
rear end portion, With the front central portion betWeen the 
rear central portion and the front end portion. The front 
central portion has a slot extending through the arm betWeen 
the side surfaces. 

[0015] Typically the test probe is sandWiched in spaced 
relation betWeen tWo similarly constructed ground probes, 
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these having rear portions for connecting to ground. These 
three probes are movably af?xed to a retaining block having 
slots therein for holding the probes. 

[0016] It should be emphasiZed that the present invention 
has great adaptability for different situations. For example, 
the assembly may have one or more contact points depend 
ing upon the application. The assembly may also be con 
?gured as a probe Where it is moved from contact point to 
contact point, such as for use as a semiconductor Wafer 
probe. It may additionally be con?gured as a socket Where 
multiple contact points are arranged in a pattern and a device 
is inserted or placed onto the contact points. 

[0017] A particular bene?t of the present invention lies in 
its multiplicity of degrees of freedom, including selectable 
impedance, selectable contact spacing, selectable overtravel, 
selectable contact pressure, and selectable frequency 
response. 

[0018] Most probes that are currently available are 
designed for a characteristic impedance of 50 Q, With 75-9 
probes also available. With the present invention, a range of 
impedances is achievable as a function of geometry, by 
adjusting the shape of the contact and the proximity of the 
adjacent ground contact or re?ecting structure in concert 
With the dielectric betWeen them controlling the impedance. 

[0019] In addition, the contact spacing is adjustable for 
each application. 

[0020] Overtravel is the ability for the contact(s) to be 
moved beyond an initial point of contact With a device. The 
type, thickness, and shape of material used for the contact 
controls overtravel. It is believed desirable to have an 
abundance of overtravel and strict control of it because: (1) 
Overtravel provides the ability to planariZe an array of 
contact and eliminates the need for ultraprecise orthogonal 
relationships betWeen each contact and betWeen the contact 
array and the device to be tested; and (2) the shape of the 
contact and overtravel creates a torsion component that 
controls the contact pressure applied to the device being 
tested. 

[0021] The probe assembly of the present invention is 
designed for very Wide frequency response, from dc to 
hundreds of gigahertZ (1010 Hz). The response can also be 
tailored to ?t the requirements of a given application by 
limiting the high-, loW-, or mid-frequency response by 
changing the shape, dielectric material, and contact-to 
contact proximity. 

[0022] The spacing, impedance, overtravel, and frequency 
requirements of the application dictate the materials used 
and the ?nal shape of the contact or contact array. The 
contact is designed iteratively, With an initial shape selected 
to ?t the physical spacing, overtravel, and pressure con 
straints. A dielectric is chosen based on the shape selected to 
obtain an impedance close to the design requirements. 
Multiple dielectrics may be required to maintain the desired 
impedance from end to end of the contact. Mathematical 
simulations are performed and the results evaluated. Adjust 
ments may be made as needed to optimiZe the response, and 
simulations run again if necessary until a desired simulation 
is achieved. The resulting design is manufactured and tested 
and redesigned if the simulated and actual results are not 
comparable to a desired degree. 
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[0023] The features that characterize the invention, both as 
to organization and method of operation, together With 
further objects and advantages thereof, Will be better under 
stood from the following description used in conjunction 
With the accompanying draWing. It is to be expressly under 
stood that the draWing is for the purpose of illustration and 
description and is not intended as a de?nition of the limits 
of the invention. These and other objects attained, and 
advantages offered, by the present invention Will become 
more fully apparent as the description that noW folloWs is 
read in conjunction With the accompanying draWing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a side vieW of a signal probe of the 
present invention. 

[0025] FIG. 2 is a side vieW of a ground probe. 

[0026] FIG. 3 is a rear-side perspective vieW of tWo sets 
of ground and signal probes. 

[0027] FIG. 4 is top-side vieW of a slotted block for 
mounting the probes. 

[0028] FIG. 5 is a top-side vieW of the probe assembly. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] A description of the preferred embodiments of the 
present invention Will noW be presented With reference to 
FIGS. 1-7. The test probe 10, shoWn in side vieW in FIG. 1, 
comprises a unitary elongated electrically conductive arm 
that has a pair of generally planar and parallel side surfaces 
12,14 that extend along a longitudinal axis 16. Preferably the 
arm 10 has a generally constant Width 11 (FIG. 3) betWeen 
the side surfaces 12,14 and a ?rst height 13 betWeen a top 
15 and a bottom 17 surface along a rear end portion 18. The 
Width 11 is substantially smaller than the ?rst height 13. In 
an exemplary embodiment a Width betWeen the side surfaces 
is approximately 0.01 in., and a length 19 betWeen a rear 
edge 21 and the front edge 23 is approximately 1.0 in. 

[0030] The rear end portion 18 is for connecting to a test 
circuit, and a front end portion 20 is for contacting a circuit 
to be tested. The rear end portion 18 is a substantially 
rectangular section having a ?rst length 25. The front end 
portion 20 includes an upWardly extending tip 22 and has a 
second length 27. 

[0031] BetWeen the front 20 and rear 18 end portions 
extend rear-24 and front-central 26 portions having third 29 
and fourth 31 lengths, respectively. The rear-central portion 
24 is adjacent the rear end portion 18. The front-central 
portion 26 extends betWeen the rear-central portion 24 and 
the front end portion 20. 

[0032] The rear-central portion 24 has a ?rst height 32. 
The rear end portion 18 has a second height 13 that is greater 
than the ?rst height 32. The rear-central portion 24 and the 
rear end portion 18 meet at a doWnWardly projecting rear 
step 34 therebetWeen. The rear step 34 serves as a stop for 
the probe-tip registration to the circuit pad. The doWnWard 
protruding step in the probe alloWs the blade probe the slide 
into the slot until the step reaches the shim spacer, or, in an 
alternate embodiment, an edge of the retaining block (FIG. 
4). At least a section of the rear-24 and the front-central 26 
portions and the front end portion 20 are dimensioned to ?t 
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Within the block slot 82, With the rear end portion 18 
extending out of the block slot 82. 

[0033] The ?rst height 32 is smaller than a third height 38 
of the front-central portion 26. The front end portion 20 has 
a variable height, even the minimum of Which, fourth height 
40, is greater than the third height 38 and therefore the 
maximum height 41 of the front end portion 20 is also 
greater than the third height 38. 

[0034] The front end portion 20 meets the front-central 
portion 26 at a top upWardly extending step 42 and a bottom 
doWnWardly extending step 44. Abottom edge 46 is gener 
ally parallel to the longitudinal axis 16. Atop edge 48 slopes 
upWard aWay from the top step 42 at an angle 43 and ends 
at the tip 22. Abottom section 50 of a front edge 52 extends 
upWard generally perpendicular to the bottom edge 46 
folloWing a short outWardly angled 45 section 47, and a 
center section 54 of the front edge 52 meets the bottom 
section 50 at the same angle as 45 and slopes upWard and 
forWard. A top section 58 of the front edge 52 meets the 
center section 54 and is generally perpendicular to the 
bottom edge 46 to meet the tip 22 and at acute angle 60. 

[0035] The front-central portion 26 has an irregularly 
shaped slot 28 extending through the arm 10 betWeen the 
side surfaces 12,14. The hole 28 permits ?exure in the arm 
10 in the plane of the side surfaces 12,14 and also de?nes an 
impedance thereof. The hole 28 in an exemplary embodi 
ment comprises a plurality of interconnected generally rect 
angular subholes 30. The siZe and shape of the subholes 30 
is selectable and can be modeled to provide a desired 
impedance and ?exure. It is not necessary that the subholes 
comprise rectangles; these Were selected for ease of mod 
eling, and one of skill in the art Will recogniZe that alternate 
shapes of the hole 28 may be utiliZed to obtain a desired set 
of characteristics. 

[0036] The ground probe 50 of the present invention 
(FIG. 2) is formed substantially identically to the test probe 
10 in all but the hole, Which comprises a generally rectan 
gular elongated slot 28‘ for conferring ?exibility to the arm 
50. The slot 28‘ has a long axis 51 extending generally 
parallel to the longitudinal axis 16‘ of the ground probe 50. 
The slot 28‘ also has top 52 and bottom 53 edges generally 
parallel to a top edge 54 of the front central portion 26‘. In 
use the test probe 10 is positioned betWeen tWo ground 
probes 50 (FIGS. 3 and 5), all side surfaces 15,17,15‘, 17‘ 
thereof generally parallel to each other and the tips 22,22‘ 
approximately coplanar. 

[0037] In an exemplary embodiment the arms 10,50 com 
prise a nonconductive material coated With a conductive 
material. In a preferred embodiment the nonconductive 
material comprises a plastic material and the conductive 
material comprises a metal. In a most preferred embodiment 
the plastic material comprises Te?on and the metal com 
prises phosphor bronZe. 

[0038] A test probe assembly 60 (FIG. 5) comprises an 
electrically insulating retaining block 80 (FIG. 4) that has a 
plurality of block slots 82,82‘ in a top surface 81 thereof. 
Each of these slots 82,82‘ has a Width 83, a depth 84, and a 
length 85. The Width 83 is larger than the probe Width 11 to 
permit the probes 10,50 to reside partially thereWithin. The 
length 85 in this embodiment equals the length 87 of the 
block 80 and is suf?cient to permit tWo probes 10,50 to 
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reside partially thereWithin With the rear end portions 18,18‘ 
protruding therefrom, With space betWeen the facing tips 
22,22‘. 
[0039] The Width 83 and the depth 84 of the block slots 
82,82‘ are suf?cient to admit a shim spacer 70 therein (FIGS. 
3 and 5), Which is pressed into each slot 82,82‘ ?ush to the 
edge 88 of the retainer block 80. 

[0040] The depth 84 is further sufficient to admit the 
rear-central portions 24,24‘ and to maintain the bottom edges 
46,46‘ of the front end portions 20,20‘ in spaced relation 
from a bottom 86 of the block slot 82,82‘. In addition, the 
shim spacers 70 lift each probe 10,50 so that the probe tips 
22,22‘ have room to ?ex doWnWards. In an alternate embodi 
ment, the shim 70 is eliminated by cutting the block slots 
82,82‘ so as to mimic the presence of the shim 70. This 
positioning permits ?exure of the arms 10,50 into the slot to 
meet a point on a circuit to be tested and achieve contact by 
a plurality of tips 22,22‘ substantially simultaneously With 
out damaging the circuit. This is important in achieving 
reproducible contact and in compensating for possible non 
planarities in the tips 22,22‘ and the touch points on the 
circuit. 

[0041] Since the arms 10,50 comprise unitary members, 
the ?exure provided by the holes 28,28‘ confers exceptional 
ruggedness since the tips 22,22‘ self-planariZe and the arms 
10,50 spring back to a “rest” orientation to Which they are 
biased. KnoWn prior art test probes are knoWn to last from 
75,000 to 200,000 insertions before requiring replacement; 
the present test probes 10 Will endure a minimum of many 
hundreds of thousands and up to 1 million insertions. 
Further, the ?exibility of the present probes 10,50 to achieve 
a desired overtravel is adjustable, and can extend from 
approximately 10 pm to 500 pm. 

[0042] TWo test probes 10 are partially positioned Within 
the central slot 82, in facing relation to each other, tips 22 in 
spaced relation at the approximate center of the block 80. 
Four ground probes 50 are partially positioned pairWise in 
each outer slot 82‘, tips 22‘ facing as With the test probes 10. 
Each probe 10,50 has the step 34,34‘ serving as a stop to 
prevent the rear end portions 18,18‘ from entering a slot 
82,82‘ 
[0043] An outer block 86 comprising an electrically con 
ductive material such as brass, or an insulator such as Te?on, 
surrounds the retaining block 80, Which may comprise a 
thermoplastic material such as Te?on. 

[0044] In the foregoing description, certain terms have 
been used for brevity, clarity, and understanding, but no 
unnecessary limitations are to be implied therefrom beyond 
the requirements of the prior art, because such Words are 
used for description purposes herein and are intended to be 
broadly construed. Moreover, the embodiments of the appa 
ratus illustrated and described herein are by Way of example, 
and the scope of the invention is not limited to the exact 
details of construction. 

[0045] Alternate embodiments may be envisaged by one 
of skill in the art, for example, a con?guration having a 
plurality of rf signal probes, interspersed With ground probes 
on each side. One to four sides of a microcircuit chip may 
be probed simultaneously in another embodiment. 

[0046] Further, these probes as disclosed may be used to 
fabricate a probe card instead of a socket. Such a probe card 
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uses a similar retainer block With slots cut therein, but is 
con?gured to have the probe tips facing doWn instead of up. 
The retainer block has four mounting holes to alloW the 
block to be screW mounted to the bottom of a standard probe 
card. When the block probe card assembly is inserted into a 
probe station or laser trimmer, the substrate is brought into 
contact With the probes for testing or laser trimming of the 
part. 

[0047] Having noW described the invention, the construc 
tion, the operation and use of preferred embodiment thereof, 
and the advantageous neW and useful results obtained 
thereby, the neW and useful constructions, and reasonable 
mechanical equivalents thereof obvious to those skilled in 
the art, are set forth in the appended claims. 

What is claimed is: 
1. A test probe comprising a unitary elongated electrically 

conductive arm member movably affixable to a retaining 
block and having: 

a pair of generally planar and parallel side surfaces 
extending along a longitudinal axis; 

a rear end portion for connecting to a test circuit; 

a front end portion for contacting a circuit to be tested 
comprising an upWardly extending tip; and 

a rear- and a front-central portion, the rear-central portion 
adjacent the rear end portion, the front-central portion 
between the rear-central portion and the front end 
portion, the front-central portion having a slot extend 
ing through the arm betWeen the side surfaces. 

2. The test probe recited in claim 1, Wherein the hole 
comprises a plurality of interconnected generally rectangu 
lar subholes, the siZe and shape of the subholes selectable to 
provide a desired impedance and ?exure. 

3. The test probe recited in claim 1, Wherein the rear 
central portion has a ?rst height and the rear end portion has 
a second height greater than the ?rst height, the rear-central 
portion and the rear end portion meeting at a doWnWardly 
projecting rear step therebetWeen. 

4. The test probe recited in claim 3, Wherein the rear step 
is for serving as a registration stop in the retaining block, at 
least a section of the rear- and the front-central portions and 
the front end portion dimensioned to ?t Within the block slot, 
the rear end portion extending out of the block slot. 

5. The test probe recited in claim 1, Wherein the rear 
central portion has a height smaller than a height of the 
front-central portion. 

6. The test probe recited in claim 5, Wherein the front end 
portion has a height greater than the front-central portion 
height. 

7. The test probe recited in claim 6, Wherein the front end 
portion meets the front-central portion at a top upWardly 
extending step and a bottom doWnWardly extending step, a 
bottom edge generally parallel to the longitudinal axis, a top 
edge sloping upWard aWay from the top step and ending at 
the tip, a bottom section of a front edge extending upWard 
generally perpendicular to the bottom edge, a center section 
of the front edge meeting the bottom section at an oblique 
angle and sloping upWard and forWard, a top section of the 
front edge meeting the center section and generally parallel 
to the bottom edge to meet the tip and at acute angle. 
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8. The test probe recited in claim 1, Wherein the arm 
comprises one of a nonconductive material coated With a 
conductive material or a solid conductive material. 

9. The test probe recited in claim 8, Wherein the noncon 
ductive material comprises a plastic material and the con 
ductive material comprises a metal. 

10. The test probe recited in claim 9, Wherein the plastic 
material comprises Te?on and the metal comprises phosphor 
bronZe. 

11. The test probe recited in claim 1, Wherein the arm has 
a generally constant Width betWeen the side surfaces and a 
?rst height betWeen a top and a bottom surface along the rear 
end portion, the Width substantially smaller than the ?rst 
height. 

12. The test probe recited in claim 11, Wherein a Width 
betWeen the side surfaces is approximately 0.01 in. and a 
length betWeen a rear edge and the front edge is approxi 
mately 1.0 in. 

13. A test and ground probe assembly comprising: 

a test probe comprising a unitary elongated electrically 
conductive arm member movably af?xable to a retain 
ing block and having: 

a pair of generally planar and parallel side surfaces 
extending along a longitudinal axis; 

a rear end portion for connecting to a test circuit; 

a front end portion for contacting a circuit to be tested 
comprising an upWardly extending tip; and 

a rear- and a front-central portion, the rear central 
portion adjacent the rear end portion, the front cen 
tral portion betWeen the rear central portion and the 
front end portion, the front central portion having a 
hole extending through the arm betWeen the side 
surfaces; and 

a pair of ground probes, each comprising a unitary elon 
gated electrically conductive arm member, each mov 
ably affixable to a retaining block and having: 

a pair of generally planar and parallel side surfaces 
extending along a longitudinal axis; 

a rear end portion for connecting to ground; 

a front end portion for contacting a circuit to be tested 
comprising an upWardly extending tip; 

a rear- and a front-central portion, the rear central 
portion adjacent the rear end portion, the front cen 
tral portion betWeen the rear central portion and the 
front end portion, the front central portion having a 
hole extending through the arm betWeen the side 
surfaces; 

Wherein the test probe is positioned betWeen the ground 
probes, all side surfaces thereof generally parallel to 
each other and the tips approximately coplanar. 

14. The test and ground probe assembly recited in claim 
13, Wherein the ground probe hole comprises an elongated 
slot having a long axis extending generally parallel to the 
longitudinal axis of the ground probe. 

15. The test and ground probe assembly recited in claim 
14, Wherein the slot has top and bottom edges generally 
parallel to a top edge of the front central portion. 

16. The test and ground probe assembly recited in claim 
13, Wherein the rear central portions of the test probe and the 
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ground probes each have a ?rst height and the rear end 
portions of the test probe and the ground probes each have 
a second height greater than the ?rst height, the rear central 
regions and the rear end portions each meeting at a doWn 
Wardly projecting rear step therebetWeen. 

17. The test and ground probe assembly recited in claim 
16, Wherein the rear steps are for serving as a registration 
stop against an outer edge of the retaining block, at least a 
section of the rear and the front central portions and the front 
end portions dimensioned to ?t Within the block slot, the rear 
end portions extending out of the block slot. 

18. A test probe assembly comprising: 

an electrically insulating retaining block having a slot in 
a top surface thereof, the slot having a Width, a depth, 
and a length; and 

a test probe partially positioned Within the block slot, 
comprising a unitary elongated electrically conductive 
arm member and having: 

a pair of generally planar and parallel side surfaces 
extending along a longitudinal axis, a Width betWeen 
the side surfaces smaller than the block slot Width; 

a rear end portion for connecting to a test circuit; 

a front end portion for contacting a circuit to be tested 
comprising an upWardly extending tip and having a 
height greater than the block slot depth; 

a rear- and a front-central portion, the rear-central 
portion adjacent the rear end portion, the front cen 
tral portion betWeen the rear central portion and the 
front end portion, the front central portion having a 
slot extending betWeen the side surfaces; and 

a length from a front edge to a section Where the rear 
and front-central portions meet smaller than the 
block slot length. 

19. The test probe assembly recited in claim 18, further 
comprising a shim positioned Within the block slot beneath 
the rear-central portion for lifting the probe tip to provide 
doWnWard-?exing travel. 

20. The test probe assembly recited in claim 18, Wherein 
the block slot comprises three generally parallel block slots, 
and further comprising a pair of ground probes, each com 
prising a unitary elongated electrically conductive arm 
member, the test probe partially positioned Within a center 
block slot and one ground probe partially positioned in each 
outer block slot and having: 

a pair of generally planar and parallel side surfaces 
extending along a longitudinal axis and having a Width 
betWeen the side surfaces smaller than the block slot 
Width; 

a rear end portion for connecting to ground; 

a front end portion for contacting a circuit to be tested 
comprising an upWardly extending tip and having a 
height greater than the block slot depth; 

a rear- and a front-central portion, the rear central portion 
adjacent the rear end portion, the front central portion 
betWeen the rear central portion and the front end 
portion, the front central portion having a hole extend 
ing betWeen the side surfaces; and 
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a length from a front edge to a section Where the rear- and 
front-central portions meet smaller than the block slot 
length. 

21. The test probe assembly recited in claim 18, further 
comprising an outer block having a Well in a top surface 
thereof, the Well dimensioned to hold the retaining block, the 
top surface generally coplanar With the top surface of the 
retaining block. 

22. The test probe assembly recited in claim 21, Wherein 
the outer block comprises one of an electrically conductive 
material or a thermoplastic material. 

23. The test probe assembly recited in claim 21, Wherein 
the outer block comprises one of brass or a thermoplastic 
material. 

24. A method of making a test probe comprising the steps 
of: 

providing a generally ?at sheet of insulating material; 

cutting a test probe interior from the sheet, the test probe 
interior comprising a unitary elongated arm member 
and having: 

a pair of generally planar and parallel side surfaces 
extending along a longitudinal axis; 

a rear end portion for connecting to a test circuit; 

a front end portion for contacting a circuit to be tested 
comprising an upWardly extending tip; and 

a rear- and a front-central portion, the rear central 
portion adjacent the rear end portion, the front cen 
tral portion betWeen the rear central portion and the 
front end portion, the front central portion having a 
hole extending through the arm betWeen the side 
surfaces; and 
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coating the test probe interior With an electrically con 
ductive material. 

25. The method recited in claim 24, Wherein the insulating 
material comprises a plastic and the conductive material 
comprises a phosphor bronZe. 

26. A method of testing a microcircuit comprising the 
steps of: 

providing a test probe comprising a unitary elongated 
electrically conductive arm member movably af?xable 
to a retaining block and having: 

a pair of generally planar and parallel side surfaces 
extending along a longitudinal axis; 

a rear end portion for connecting to a test circuit; 

a front end portion for contacting a circuit to be tested 
comprising an upWardly extending tip; and 

a rear- and a front-central portion, the rear central 
portion adjacent the rear end portion, the front cen 
tral portion betWeen the rear central portion and the 
front end portion, the front central portion having a 
hole extending through the arm betWeen the side 
surfaces; 

connecting the rear end portion of the test probe to a 
test circuit; 

contacting the test probe tip to a portion of a circuit to 
be tested; and 

performing a measurement based on a signal transmit 
ted from the tip to the test circuit. 


