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PROBE CARD FOR TESTING a preferred embodiment of the present invention is incor-
SEMICONDUCTOR WAFERS porated. As shown, a probe card 10 includes a top disc 11,

BACKGROUND OF THE INVENTION
1. Technical Field

The present invention relates to probe assemblies in
general, and in particular to a probe card capable of elec-
trically connecting a semiconductor wafer to a tester for the
purpose of testing the semiconductor wafer.

2. Description of Related Art

When performing a wafer level test, a probe card con-
taining multiple conductive micro probes is brought into
contact with a chip located on a semiconductor wafer. The
micro probes then transfer various test signals generated by
a tester to various contact pads on integrated circuits within
the chip.

As the density of contact pads on integrated circuits
increases, it would be desirable to provide an improved
method and apparatus to allow conductive micro probes on
a probe card to be closer to each other.

SUMMARY OF THE INVENTION

In accordance with a preferred embodiment of the present
invention, a probe card includes a first disc, a second disc,
an alignment plate and multiple micro probes. One of the
micro probes includes a linear segment and a curved seg-
ment connected to each, other at an angle stop. The first disc
includes a recessed area having multiple holes formed
therein, wherein one of the holes is configured to receive the
linear segment of the micro probe. The second disc includes
a recessed area having multiple holes formed therein,
wherein one of the holes is configured to receive the curved
segment of the micro probe. Placed within the recessed area
of the second disc, the alignment plate includes multiple
holes formed therein, wherein one of the holes is configured
to receive the curved segment of the micro probe.

All features and advantages of the present invention will
become apparent is in the following detailed, written
description.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention itself, as well as a preferred mode of use,
further objects, and advantages thereof, will best be under-
stood by reference to the following detailed description of an
illustrative embodiment when read in conjunction with the
accompanying drawings, wherein:

FIG. 1 is an isometric view of a probe card, in which a
preferred embodiment of the present invention is incorpo-
rated;

FIGS. 2A-2C illustrates a method for making the probe
card from FIG. 1;

FIG. 3 is an isometric view of a probe card, in which an
alternative embodiment of the present invention is incorpo-
rated;

FIGS. 4A-4C illustrates a method for making the probe
card from FIG. 3; and

FIG. 5 shows one micro probe, in accordance with a
preferred embodiment of the present invention.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring now to the drawings and in particular to FIG. 1,
there is depicted an isometric view of a probe card, in which
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a bottom disc 12 and an alignment plate 14. Probe card 10
is designed for vertical probe technology in which micro
probes stand up vertically over a contact site (instead of
approaching a contact a site at an angle). Top disc 11, bottom
disc 12 and alignment plate 14 contain patterns of holes that
correspond to the positions of contact pads located on an
integrated circuit device to be tested. Top disc 11, bottom
disc 12 and alignment plate 14 are preferably made of
ceramic.

With reference now to FIGS. 2A-2C, there are illustrated
a method for making probe card 10. Bottom disc 12, which
includes a solid area 12a and a recessed area 125, is
provided, and multiple pilot holes 25 are initially drilled
through recessed area 125, as shown in FIG. 2A. Preferably,
solid area 124 is approximately 60 mil thick, and recessed
area 125 is approximately 21 mil thick.

Next, alignment plate 14 is placed within recessed area
12b. After alignment plate 14 has been secured within
recessed area 125 by, for example, epoxy glue, at locations
E1, E2, multiple holes 27 are then drilled through alignment
plate 14, as depicted in FIG. 2B. Pilot holes 25 may have
different diameters on the top and bottom surfaces of bottom
disc 12. For example, the diameter of pilot hole 25 is larger
on the top surface of bottom disc 12 than the diameter of
same pilot hole 25 on the bottom surface of bottom disc 12,
and the diameter of holes 27 in alignment plate 14 is the
same as the diameter of pilot hole 25 on the bottom surface
of' bottom disc 12, as illustrated in the enlarged view of hole
27 and hole 25 in FIG. 2B. Holes 27 in alignment plate 14
should align with pilot holes 25 in recessed area 1256 of
bottom disc 12.

Preferably, alignment plate 14 is approximately 16 mil
thick. Together with recessed area 125 of disc 12, the total
length of holes 25 and 27 combined is approximately 37 mil,
which allows for smooth guiding of micro probes 16.

The method of the present invention for drilling holes 25
and 27 allows the vertical distance for guiding micro probes
16 to be extended beyond the current industry standard that
is less than 30 mil.

Top disc 11, which includes multiple holes 23 in a
recessed area, is placed on top of bottom disc 12. Top disc
11 may be removably fixed to an upper surface of solid area
12a of bottom disc 12 via screws S1 and S2. As shown in
FIG. 2C, holes 23 in top plate 11 are configured to receive
the linear segment of micro probes 16 for providing elec-
trical contacts to a tester (not shown). On the other hand,
holes 27 in alignment plate 14 and pilot holes 25 in bottom
disc 12 are configured to receive the curved segment of
micro probes 16 for providing electrical contacts to a device
under test (not shown).

Referring now FIG. 3, there is depicted an isometric view
of a probe card, in which an alternative embodiment of the
present invention is incorporated. As shown, a probe card 30
includes a top disc 31, a bottom disc 32, a first alignment
plate 34, a second alignment plate 35 and a third alignment
plate 36. Probe card 30 is designed for vertical probe
technology in which micro probes stand up vertically over a
contact site. First disc 31, second disc 32 and alignment
plates 34-36 contain patterns of holes that correspond to the
positions of contact pads located on an integrated circuit
device to be tested. Top disc 31 and bottom disc 32 are
preferably made of stainless steel.

With reference now to FIGS. 4A-4C, there are illustrated
a method for making probe card 30. Bottom disc 32, which
includes a solid area 324, a recessed area 325 and an opening
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33, is initially provided, as shown in FIG. 4A. Preferably,
solid area 324 is approximately 60 mil thick, and recessed
area 32b is approximately 10 mil thick.

Next, first alignment plate 34 having multiple holes 47 is
placed on top of recessed area 32b. First alignment plate 34
can be secured to recessed area 325 by, for example, epoxy
glue, at locations E3, E4. Second alignment plate 35 having
multiple holes 48 is placed underneath recessed area 3256 of
bottom disc 32. Preferably, second alignment plate 35 hav-

4

What is claimed is:

1. A probe card comprising:

a plurality of micro probes, wherein one of said micro
probes includes a linear segment and a curved segment
connected to each other at an angle stop, wherein said
linear segment is shorter than said curved segment,
wherein said linear segment includes a first contact tip
to provide electrical contact to an electronic test cir-
cuitry, wherein said curved segment includes a second

ing multiple holes 48 can be secured to recessed area 326 of 10 - ide electrical tact t 1d
bottom disc 32 via epoxy glue at locations E5, E6, as shown Eontact tp to provzi © clec I'l;a. comtact fo a solder
in FIG. 4B. Holes 47 in first alignment plate 34 should align Ump onl & Seicon uctor wa or .
with holes 48 in second alignment plate 35. a first disc haVlI.lg a reces.sed area Wth a plurahty.of holf:s
Top disc 31, which includes an opening in the middle, is fgnned therein, Wher.eln one of said holes receives said
placed on top of bottom disc 32. Top plate 31 may be 15 linear Segmem 9f said one micro probe; .
removably fixed to an upper surface of solid area 32a of a second disc having a recessed area with a plqrahty of
bottom disc 32 via screws S5 and S6. Third alignment plate holes formed therein, wherein one of said holes
36 having multiple holes 43 is placed on top of a recessed receives said curved segment of said one micro probe,
area of top disc 31. Third alignment plate 36 can be secured wherein said second disc is secured to said first disc;
to the recessed area of top disc 31 by, for example, epoxy 20 and
glue at locations E7, ES8. an alignment plate placed within said recessed area of said
Preferably, alignment plates 34-36 are approximately 10 second disc, wherein said alignment plate includes a
mil thick. Alignment plates 34-36 are preferably made of plurality of holes formed therein, wherein one of said
silicon nitrate. Holes 47 in first alignment plate 34, holes 48 holes receives said curved segment of said one micro
in second alignment plate 35, and holes 43 in third alignment 25 probe.

plate 36 can be separately drilled via laser before being
placed within discs 31-32. The distance between alignment
plates 34 and 35 is preferably 10 mil, but it can be extended
to allows for smooth guiding of micro probes 16.

As shown in FIG. 4C, holes 43 are configured to receive
the linear segment of micro probes 16 for providing elec-
trical contacts to a tester (not shown). On the other hand,
holes 47 in first alignment plate 34 and holes 48 in second
alignment plate 35 are configured to receive the linear

30

2. The probe card of claim 1, wherein said first disc is
made of ceramic.

3. The probe card of claim 1, wherein said second disc is
made of ceramic.

4. The probe card of claim 1, wherein said alignment plate
is made of ceramic.

5. The probe card of claim 1, wherein said alignment plate
is secured to said recessed area of said second disc via epoxy
glue.

segment of micro probes 16 for providing electrical contacts 35 6. A probe card comprising:
to a device under test (not shown). a plurality of micro probes, wherein one of said micro
Referring now to FIG. 5, there is illustrated an enlarged probes includes a linear segment and a curved segment
view of micro probe 16, in accordance with a preferred connected to each other at an angle stop, wherein said
embodiment of the present invention. Micro probe 16 is linear segment is shorter than said curved segment;
preferably electroformed, such as a micro-electro-mechani- 40  a first disc having a recessed area;
cal systems (MEMS) probe. Micro probe 16 includes a a first alignment plate placed on a first surface of said
linear (straight) segment 52 and a curved segment 53, with recessed area of said first disc, wherein said first
curved segment 53 being longer than linear segment 52. alignment plate includes a plurality of holes formed
Linear segment 52 terminates in a first contact tip 51. therein, wherein one of said holes is configured to
Curved segment 53 terminates in a second contact tip 55 that 45 receive said curved segment of said one micro probe;
is offset a distance f from first contact tip 51. A portion of a second alignment plate placed on a second surface of
curved segment 53 is in a bowed shape curve, and a portion said recessed area of said first disc, wherein said second
of curved segment 53 located between a probe stop 54 and alignment plate includes a plurality of holes formed
second contact tip 55 is straight. Linear segment 52 meets therein, wherein one of said holes is configured to
curved segment 53 to form an angle stop 56. Probe stop 54 50 receive said curved segment of said one micro probe;
may be used to provide a lower insertion stop when micro a second disc having a recessed area, wherein said second
probe 16 is placed in, for example, hole 27 of alignment disc is secured to said first disc; and
plate 14 (from FIG. 2C) or hole 47 of first alignment plate athird alignment plate placed on said recessed area of said
34 (from FIG. 4C). second disc, wherein said third alignment plate
Preferably, first contact tip 51 is configured to provide 55 includes a plurality of holes formed therein, wherein

electrical contact to electronic test circuitry of a tester, and
second contact tip 55 is configured to provide electrical
contact to a contact pad located on an integrated circuit. First
and second contact tips 51, 55 can be any shape, such as flat,
cone shaped, or rounded.

As has been described, the present invention provides an
improved probe card for testing integrated circuits.

While the invention has been particularly shown and
described with reference to a preferred embodiment, it will
be understood by those skilled in the art that various changes
in form and detail may be made therein without departing
from the spirit and scope of the invention.
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one of said holes is configured to receive a linear
segment of said one micro probe.

7. The probe card of claim 6, wherein said linear segment
includes a first contact tip configured to provide electrical
contact to an electronic test circuitry, wherein said curved
segment includes a second contact tip configured to provide
electrical contact to a solder bump on a semiconductor
wafer.

8. The probe card of claim 6, wherein said first disc is
made of stainless steel.

9. The probe card of claim 6, wherein said second disc is
made of stainless steel.
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10. The probe card of claim 6, wherein said alignment
plates are made of silicon nitrate.

11. The probe card of claim 1, wherein the diameter of
said one hole in said alignment plate is smaller than the
diameter of said one hole in said first disc. 5

12. The probe card of claim 1, wherein the cross-section
of said one hole in said first disc is in a T-shape.

#* #* #* #* #*
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