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Eguation 1.

STATIC BEAT

How To Measure Resistivity

¢C

n ounce of prevention is worth a
pound of curc.” This insight is from
Ben Franklin, famous for his work
on stacic clecericity. Designing a prod-
uct to have good static performance prevents a lot
of waste and downtime. Onc of the besc ways o
minimize static problems is o dissipate static before
it becomes a problem. To dissipate static, we need
to providc a conducrive pach to ground. Before we
can decide how conductive this pach should be, we
must be able to mcasure conductivity.

It turns out rhat we don't neced much condue-
tivity ro dissipate stadic. In fact. the number is so
small that it is easier w talk about resistivicy rather
cthan conductdivity. Resistivity is simply the inverse
of conductivity. A precey small conducrivicy is a
pretty big resistivity. Resistivity is onc of che most
impurtant material properties to measure when
working to control static. Resistivity measurements
arc so imporcanc that chey arc covered by ASTM
D-257 Standard Tesc Mechods for DC Resistance
or Conductance of Insulating Macerials, avatlable
st www.ASTM.org. A significant improvement
in resistivity measurements is reporeed by Adam
Daire. “Improving rhe Repeatability of Ulra-High
Resistance and Resisdviey Measurements,” Keichley
Instruments Whice Paper 1808, Cleveland, OH
(2001), available at www.Kcithley.com.

The basic geometry for measuring the resistivity
of a sample is in Figure 1. With voltage V, 1,1, 00
the Energized Electrode, current flows through the
Marcrial Under Test. The currenr 1, ¢ collected
by the Current Sensing Electrode is measured. This
measured current is commonly in the mange 1E-12
to 1E-7 amps. These measured currencs are so small
that ASTM D-257 recommends thar the Current
Sensing Electrode should be surrounded by a Guard
Electrode to reduce variations caused by stray cur-
renis. Furthermore. the Keichley White Paper
suggests that the applicd volrage should be .
a square wavce that aleernares berween
plus and minus polarities, which mini-
mizes the degradarion of the sample
caused by the measurement.

Figure 2 shows a typical wave-
form for mcasuring the clectrical
resistivity. In chis test, the applied
voltage of 1,000 volcs switches polar-
ity every 15 seconds. The sceady state
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Figure 1. The resistivity of tha Material Under

Test is measured by applying a voltage (o the
Energized Electrode and measuring the resulting
current Howing from the CGurrent Sensing Electrode
fo ground. The Guard Electrode protects the
Current Sensing Electrode from stray currents.
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Figure 2. The applied voltage of 1,000 volls

swilchas polarity every 15 sec. The sleady state

current e a5 flowing from the Current Sensing

Elecirode to ground is about 3E—12 amps.

The resistance ol this sampfe (high resistivity

polymer sheet) is about 3E+14 Ohms.
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current [y, is abour 3E-12 amps. The
resistance is rario Vo oy 10 [yp
which is abour 3E+14 ahms. To find
the resistivity of the Macerial Under
Test, we need 1o take the size of
the electrodes into accounr as in
Equation 1.

A thicker sample increases the re-
sistance, while using a bigger clectrode
makes the resistance smaller. When mea-

suring a 0.125-in, chick sample using a 2-in.
diameter circular clecrrode, the matenal resistivity
in Figure 2 is about 2E+16 Ohm-cm. i
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