STATIC BEAT

Static Dissipation Testing

rom packaging that protecrs high tech elec-

tronic devices to webs thar minimize static

problems during production, untisratic

films are big business. Dissipating static
prevents sparks that can damage clectronic com-
ponents or ignite flammable vapors. Plus, keeping
static levels low helps prevent dust contamination
problems on scnsitive products.

Stacic dissipates to ground through clecrrically
conductive paths, and we don't need very much con-
ductivicy. [n face, the numbers are so small that it is
easier to talk about resistivity, which is the inverse of
conductivity. Mcasuring resisriviry 1s a great way o
track product performance and o set macerial speci-
ficacions. ASTM D-257 is che industry standard for
making these important measurements.

Resistivity, while being very important, is a step
away from what we need. We need ro know just
how fasc saaric will dissipace. Suppose we specify
chac a material must have a surface resiseivicy less
than 1E+12 Ohm/sq. Is that a good requiremenc?
Ifa maccrial meers this specification, will stadic be
gonc in one sccond or in onc hour?

The “cngincering answer” is...well.. .ic depends.
\We know that the static dissipation time depends
on the resistivity. However, static dissipation also
depends on the geometry, like the distance to
ncarby conveyance rollers or to machine frame cle-
ments. So. the “practical answer”™ is that we must
decide on a “standard geometry” so we can rest
films and ger consistent results. Figure 1 is che
standard geomerry defined by MIL-STD-3010A
(8/15/05) Test Methad 4046—Elccrrostatic
Properties as amended by 3010B (3/31/08). These
standards are available at www.ansi.org, the
American Narional Standards Inst. website.

The Marterial Under Test (MUT) in Figure 1 is
3 in. wide and ar least 5 in. long. It is held by metal
clectrodes attached 1o insulating stand-offs. Volrage
applied ta the clectrodes charges che sample to a uni-
form voltage. When the applied voluage is scr o zero.
static dissipation is measured by monitaring the
voltage at the center of the MUT using a
non-contacting clectrostatic volumerer.

While the standard requires an ap-
plicd valrage of £5 kV. 1 must limit
the applied voltage 1o 3 kV because
this is the upper limit of my ¢lectro-
static volemerer. The eypical response
in Figure 2 has two parts. Firscis an
immediate decrease caused by capacirive
coupling berween the voltmerer probe and
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Figure 1. The voltage (V, ., .1)) Charges the

Materia! Under Test (MUT) to a uniform voltage.
When V, .. cr, IS Set 1o zero, the static dissipation
nime is determined by the voltage at the center of

the MUT that is located 4 in. from the ground plate.
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Figure 2. Matenal Under Test—Voltage at Sample
Center. When a +3 kV voltage is applied, the siatic
dissipation time lor this sample measures 116 ms.
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the clectrodes. The importanc second part is the sample
response that is analyzed o find the rime needed for
the volrage to decrcase 1o 10% of its inisial levet. The
static decay time for this marcrial is 116 ms (0.116 sec).
A common requirement is for the 10% staric
decay time 10 be less than halfa second (0.5
scc). So, this material would meet thac
requirement easily.
While resistivity is a good way
to specify product requirements,
measuring static dissipation timc
is a dircer way 10 measure product
performance. | invite you to ask ques-
tions about this column and ro suggest
topics for a future “Sratic Beat.” 1
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