


The contact resistance versus overtravel (um) diagram for a

single scrubbing event as depicted in Fig. 3 [5].

FIB image of a bond pad scrubbing test involving multiple

touchdowns. One event ran off the edge of the pad. [6].

Probe load measurements recorded for 10 repeated touch-
down events. The 7th touchdown having lower force correlated
to scrubbing off the edge of the pad. The frst touchdown was

held a long period of time prior to retracting [6].

this purpose, this system can be used for such mechanical tests
as bending beam, nano-hardness and fracture limit tests. This
system can be used effectively in a qualitative mode which is
quite suffcient for many experiments. It can also be used to
obtain quantitative data with an NIST-traceable calibrated load
cell. In addition, nano-mechanical testing can be combined
with simultaneous electrical testing and video recording of the
image.

An example of the application of hano-mechanical testing to
the FIB environment is the fracture testing of tiny particles. This
simple test provides important information about the particle’s
mechanical properties. Figure 1 shows the result of such a frac-
ture experiment. The ultimate fracture strength of tiny particles
can be assessed in a direct method by loading the particles to
failure. Figure 2 is the corresponding load vs. overtravel curve
for such a measurement.

Overtravel is defned as the displacement of the probe shaft to-
wards the center of the particle after the probe tip frst makes
contact with the surface of the particle. Because of the size and
brittleness of the particle, these data include some compliance
of the fne probe tip as well as the elastic response of the parti-
cle. The ultimate fracture strength of the particle (roughly 6mg
load at fracture) is determined by calibrating the measurement
shaft with an NIST-traceable load cell. With an automated test-
ing routine, hundreds of particles can be analyzed within two
hours, and the data compiled can be used for comparison of
particles from a different production process.

In another example, the process of in-line bond pad probing
is simulated with the nanomanipulator to determine the con-
ditions responsible for subsurface cracking of the Cu/low-k di-
electric stack beneath the bond pad (Fig. 3).

This is a condition that can lead to an effect called “cratering”
in which the bond (wire bond of fip chip bump) breaks away
from the die in the package and removes a portion of the di-

electric stack. In-line probing typically involves “scrubbing” the










