STATIC BEAT

tatic charge must be reduced on many new
film products. The surfaces of multilayered
webs formed by coextrusion, luminacion, or
coating arc designed to deliver functionality
to customers, including surface wetiability for receiv-
crs. adhesion for laminates and masking films, optical
propertics for brightness enhancing and reflective
films, and chemically active surfaces for clinical diag-
nostic praducts and for & new gencration of sensors.
Dust attraction caused by stacic charges on these
surfaces must be minimized. and somic of these surfaces
are sensiove  chemical changes caused by clectrical
discharges. Producrs built on flexible substrates, such as
RFIDs and princed eleceronies, bring clectrostatic dis-
charge (ESD) sensitvity to roll-to-roll manufacturing.
Static bars are highly c¢ffective in controlling
scacic in operations chat demand excellenr static
control and robust, reliable performance. Scatic bars
are “acoive tomzers” in the sensc char they require
a power supply. Many static bars use <harp pins
lucated along the lengeh of the bar to generate ions.
To gain insight inco how these statie bars work, led’s
take a look ac che fundamental “pin-to-place” dis-
charge geometry shown in Figure 1.

By Dr. Kally Robinson
Contributing Editor

Figure 1. A sharp pin with Pin

hp radius (K) is distance (¢) With Tip
above a grounded plane. + | Radius R
Whenan apphed voltage ~ Applied * Garon

(1) 1s applied to the pin, Vo{t,age Gap g lon Field

corona ions are formed A * v vy

near lhe pin surface, and I 1

they move toward the — f == ;

plate, forming an ion field. ¢ W{‘?Ith —p

When voltage 1s low, no ions arc formed, and the bar
is not active. As voltage increases, it reaches a rhyeshold
called the corona onsct voltage (Vo). Above this
threshold, corona ions arc formed near the sharp rip
of the pin. These ions are driven roward the grounded
platc by the strong clectric ficld becween the pin
and the plate. As voltage increases beyond
the corona onset voltage, the pin current
increasces rapidly with voltage as shown
in Figure 2.

The numbcr of corona ions formed
by the pin increases strongly as the tip
radivs decreases. A sharp pin gener-
ates more ions. [n Figure 2, a “New
Sharp Pin" has a corona onset voltage of
about 3 kV. At 1 kV above onser or about
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The pin current increases rapidly with voftage above
the corona onsel voltage (A gy ). Performance
degrades when the pin becomes dirty or duli with sge
because Ve increases and pin current decreases.

4 kV, the pin cursent is aboue 1.6 pA. Performance
as measured by pin current degrades when chis pin
becomes dirty. For the “Dirty Pin,” the onsct voltage
increases 1o 4 kV. and at 1 kV above onser (5 kV),
the pin current has decrcased 10 1.0 pA.

The formarion of corona ions is a chemically ac-
tive process that generates ozone and oxides of ni-
trogen. Wich water from the ambicnr air humidicy,
nitric acid forms. Over time, these corona byprod-
ucts dull the pin tip, which forther degrades pertor-
mance. In Figure 2, the corona onser voltage of the
“Old Dull Pin" increases to 3 kV, and the current
ac 1 kV above V- isonly 0.5 pA.

So. cleaning the pins in your static bar is important.
Follow rhe manufacturer’s recommended cleaning
procedure. This usually involves scrubbing the pins
with a soft brush on a regular maintenance schedule,
perhaps every couple of months. Also, the ourput cur-
rent of the ionizers should be checked after cleaning.
Some of the new starie bar systems display the neucral-

izing current {pin current) so you can verify the
performance of your static bar.

Static bars arc highly cffective in

dissipating static charge because they
generate many corona ions. This
excellent performance can be main-
tained by cleaning.
[ invite you to ask questions
about this column and to suggest a
topic for a future “Static Bear.”
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