
STATIC BEAT

How To Measure Resistivity
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Figure 2. The applied voltage of 1,000 volts
switches polarity every 15 sec. The steady state

current IMEAS flOWing from Ihe Current Sensing
Electrode to ground is about 3E-12 amps.

The resistance 01 this sample (high resistivity
polymer sheet) is abour3E+14 Ohms.

Figure 1. The resistivity of the Material Under
Test is measured by applying a voltage to the
Energized Electrode and measuring the resulting
current flowing from the Current Sensing Electrode
to ground. The Guard Electrode protecls the
Current Sensing Electrode from stray currents.

cu rrcm [~IE - is about 3E-12 amps. The
resistance is ral io VMI'IIEIl TO [~lb\"

which is about 3E+14 ohms. To find
rhe resisrivit)' of thc Material Under
Test, we need to rJke the si'Ze of
the electrodes inro accounr as in
Equation 1.

A thicker sample inere,lses the re­
sist;1 nee, \Vh iIc usi ng a bigger e1ecrrodc

makes I he rc.~is[anec smaller. When m~'a­

uringaO.125-in. thick ample usinga 2-in.
diamctcr circular ~·kcrr()de. rhc malcrial resistivity
in Figure 2 is :lbou( 2E+1G Ohm-em.

'J\n ounce of prt:venrion is worth a
pound of cure." This insight is from
Bcn Franklin, famous for his lVork
on static electricity. Design ing a prod-

uct to have good SteHic perform<l nee prevents ;J lot
of WJste and downtime. One of the best ways to

minimizc static problems is to dissipate static bcfore
it becomes a problem. To dissipate static, we need
to provide a conductive p.Hh to ground. Before we
can decide how conductive this path ~hould be, we
must be able to nleasure conductivity.

It turns out that we don'r m;ed much conduc­
tivity ro dissipatc static. In fact, the number i.~ so
small that it is easier co ralk :lbout resistivity rather
than conductivity. Resistivity is 5i mply the inverse
of conducr ivlty. A prt:tty smJll conductivity is J

pretty big resistivity. Resisrivity is one of the most
impurtant material properties to measure when
wo rk in g to can trol stat ic. Resist ivi ty measu rem en! S

aTl: so imporcant that they arc covered by ASTM
0-257 St:l.ndard Tc::st Mcthods for DC Resist:l.ncc
or Condueta nce of Insu 1;\ t ing MJteri als, avJ iIable
Jt www.ASTM.org.Asignific;lnt improvement
in rc~istivit y mcasu remen!s is repofted hy Adam
D:lire. ~Improving rhe Repe:HJbility ofUlrra-High
ResisranCl: and R~:sisti\'iry M~dsurcmcms'" K6rhlcy
Insrrumcnrs White Paper 1808, Ckvel:Ind, OH
(200l), available at www.Kcithlcy.eom.

The basic geomerry for measuring rhe resistivity
ofa sample is in Figure 1. With voltage V,.,r'l'uEJ) on
the Energized Electrode, current flows rhrough the
Marcrial Under Tes!. Thc currenr I~II~~S colk-etw
by [he CurrCll[ Sensing Electrode is measured. Thi.~

measured current is commonly in rhe rangc IE-12
to IE-7 ;Jmps. Thcse measured currcms arc so smaU

lhar ASTM 0-257 recommends rhar rhe Currcm
Sensing Elcerrodc should be surroundcd by a Guard
EleCtrode to reduce variations caused by srray cur­
n.:nrs. Furrhermorc the Kcithley \'V'hit<.: Paper
suggests that rhe applied volrage should he
a squ ~ re wave rhar aIrern;lrcs beTWeen
plus and minus pol.aritic.s, whic.h mini·
mizes thc dr.:grad:Hion of rhc ~mpl<.:

Cluscd br rhe measurr.·mcnL
Figure 2 .~hows a typicll wave­

form for measu ri ng the electrical
resistivity. In this tcS[, the <Ipplied
voltage of 1,000 volts switches polar­
ityevery 15 seconds. The steady srare

Equation 1.

R=V\PI'IJI jl\IH =P\·OI ds\\Il', .}A, HC ~ Pml =(V\PPlIFjl\ll- \~(AH FJds\\tpl.I.)

By Dr. Kelly Robinson
Conlributing Editor

. .
. ;. .;;




