
STATIC BEAT

How Static Bars Work

STATIC BAR
LOCATION

The pin current increases rapidly with voltage above
the corona onset voltage (I ~'Sfr). Performance

degrades when the pin becomes dirty or dull with age
because VONS£T increases and pin current decreases.

Figure 2.
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-1 kV, The pin current is :lbOllt I.G pA. Performallce
J~ ITlc,lwrcd by pin (urrent degracks whcn this pill

becomes di Tty. For the "Diny Pi n," the onset voltage
incre~Hes to 4 kV. :1.nd at J kV :1.bove onsc[ (5 kV),
the pin curn:nt has decn:Jscd ro l.0 pA.

The formal ion of coron;1 ions is J chemically ac­
tive proc<.:ss that gencrJtes ozune Jnd oxides of ni­
[rogen. Wirh waler from lhe ambient air humidity.
nitric acid forms. Ov<.:r lime. lh<.:se coron3 byprod­
UCTS dull the pin tip, which funhcr degrades pcr/l)r­
mancc. In rigurc 2, the corona onser Volt;lgC ofrhc
"Old Du 11 Pi n" iI1creases to 5 kV, and the cu rrenr

at 1 kV ~bovc V(\t-;sFr is only 0.5 [.lA.
So, cleaning th~ pi~s in rour staTic bar is imponanr.

Follow The m3nuf3(lurcr's r<.:commended dC3ning
procedure. This um:!lly involves scrubbing [he pins

with a soli: hrush on:l regubr maimenancl: schedule,
perlups evcry couple of mumhs. Also, the OUTpUt cur­
rem of rhe ionizers should be checked aher clean ing.
Some of rhe new stalic bar sys[("ms display rhe nUll ral-

izing ClI rrellt (pin currelll) so you C.In verilY [he
performance of your sr:\tic har.

Swic hars arc high II' effective in
dissipating s[:!tic cha rge because [hey
gencr:He nuny corona ions. This

cxcdlcnt performance un be main­
t:lined b)' ckaning.

I invite you [() Hk questions

about rhis colum n and to suggest J
ropic t(lr a (uture "5r.Hie BcJ.(.~

My c-m.lil J.ddress appears below, PFFC

COMING
~EXI MON1~

:~Width -.:
: ,'\-' ,

+
Applied
Voltage

VA

When vohage is low, no ions arc formed. and rhe bar
is nO( aCtive. As voltage incre;lSCS. it rCKhes J rhreshold

called rhe corona onset voltJge (V<.J~\l). Above rhis
threshold. corona ions arc formed neJr the sharp rip
of lhe pin. These ions arc driven row;lrd [he grounded
plaTe by rhe strong electric field between [he pin
Jnd the pla[e. As \'oltJge increJscs beyond
[he coron,\ onset vohJge. [he pi n current

incre;ISCS r.lpidly with volragc as shown
in Figure 2.

The number of corona ions formed

by 1he pi n i ncrcases sirongly as the tip
radius dccreases. A sha rp pin gener­
ates more ions. In Figure 2, a "New
Sharp Pin" has J corona onset voltage of
about .) kV. AI 1 kV abovc onser or about

S
tatie chJrge must [x reduced on mJny Ill:\\,

(jIm products. The surhces of nluliil.lyeJed

webs formed by cuexrrllsion. bmin;uion. ur
coati ng arc designed ro del ivcr fu netiol1 J1ity

ro customers, includ ing su rf:lce weI ubi1i[y for recei v­

crs. Jd hesion for lam in.ltes .I nd mask in g fil ms, opticJ I
proper! ies for brightness en h,mcing and reflective
fi Ims, and chemiclily acrive surlices for cI in iell di.lg­
!lost ic producl.~ .lnd for ,I new gellerat ion of sen sors.

Dus[ JltfJction caused by 5t,aic charges on these
,1I rfaces must be m inimi~ed, .mel some ofthc.se surf:Kes
:Ire sensitive ro chemic.11 changes L1USCd by electric,1I

discharges. ProdUCTS built on flexible ~ubstratC"!'. such .IS

RFI Ds :lnd prj Ilted dcer ron ics, ori ng cicCI romt ic d is­

charge (ESD) sensitivity to roll-to-roll m.Inubcturing.
Slat ic b:l rs are high ly effect ive in conI rolling

sratic in operations that demand excellem st.Itic
cont TOl ;\ nd robust, rei iJblc performance. St,ll ie b;HS
are ".lCti\'e iOJli7.ers" in the sense th,lt they require
J. power supply. Man).' static bars use sh.lfp pins
loc:lted along the length of the bar to generate ions.
To g:lin imighl inro how these s[;uic bars work, Jet's
t:lke a look at the (Iln(b mmt.11 "pin-{()-pLHe~ dis­

chJrge geo III et ry shown in Figure I.

Figure 1. A sharp pin with
h'p radius (JI) is distance (g)

above a grounded plane.

When an applied voltage

(I;,) IS applied to the pm,

corona iOlls are fonned

Ilear the pm surface, and

they move tOWBJd the
plate, formmg an ion field.
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