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DC Resisr ,1 nce ur ConductJ nec of Insu IJt ing ~vf ;I!erjals.
Thc meJsurement mcrhod is iJlusrr:lted in Figure 2.

The resist,lnce (R) displayed by the megohm­
meter is the ,lpplinl \'oltage (VAI'I' IIH1l divided by
the meJsured current (hi! .\\l;ur» as in Equation
I. The voillmetic resisrivi[y (pv) iS:l mJterial prop­
er! y of rhe coalcd layer. The un irs J re ind iCJted in
br.lckl;ts, ,1 nJ :III dis!.lnn·s ,m: me,ISu r<.:d in metCfS.

The me.lsurement geLlmetr~· .1Hects current rluw.
\Y/ hen elecl rode sp.tci ng (L) increJses, less eu rre nt
flows ,lnd resistance (R) increases. Sim ilarly, when
layer thickness (6) or electrode width (W) increase.
more eu rrent flows ;\ nd resista nee (R) deere ,ISCS.

f'olvi ng Fqu,ltion 1 I(lr pv gives Equation 2.
Usually, the .lnrist.ltie byer thickness (8) IS vcry

small .mel cl iffiClllt to meJsure. As J convenience,
ir often is grouped wid, volumetric resisrivity,:ls in
Equation 3, and given the Ilame "su rface resisri\'­
ilY~ or "sheet resistivity" (ps).

One source of confusion is th:lt the units of surbce
r~sistivilY Jrt ohms, JUSt like Ttsist:lnce. For cLrrilY,
we've Jdoptt~d [he units of ohms/squJre In/oj for
su rfKe re~iq ivi ty. Nor icc Ihat if the measu remen I

geomctry is sqUJrc, that is, if\Y/=L, lhe rcsiSIJnCC
disphyed by the megohmmetCT is the SJJl1e as the sur­
face resislivity, which i.~ Vt:JY convt'nicnr. Also, surf.lce
resistivity is J propeny of the cOJted layer and specifl­
(,11\>, not :I material proplTty. Coal ing a Ihicker Ia)'t'r

of thc SJ,me nutnj;\1 will dccrc3se surf.lCe rtsi,~rivjl )'.
For good SLit ic control. SllffJce rcsis[ ivi( y should

be in the rJngc lOll; to 10,13 nlD depcndingon

tht: process ~peed. The surbet resistivity needs to

bt, toward the lower end of this rJ.ngt: for bS[cr
processes that run in excess of -3.000 fpm (-100
mpm). Surbce rcsistivilies toward [he upper end of
th is rJJ1ge arc sufficient for ~low processes ru n ning
unda -."30 fpm (-10 mpm). ror.l spccific Jpplicl­
tion, you'll hJv(' to run ,ome t riJ Is to d<:term inc the
surface resistivity speciflcltion for your product.

St:lt ic on III m products is J com pet it ion bctween
s[;[[ ic chJ rgi Ill; d nd d issipJt ion. The t riboclect ric series
is J good gu idc1inc for s(;uic charging. For dissipJtion,
su rf;lce resi Sf iv it)' is t he key. For many .1 nl iSf3t ic Jl1 a­
t('ria Is, su r[Je( rc:sist ivity' is :I St rong fu nCt ion of R H,
mJking RH an impofldnt pJ1Jmc(er. This is why
stal ic problems incrCJ5C in Ihe wi nter months. PFFC
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S
tatic he(omes wune in the wimer when the
humidity decreases. W'h.u measuremelHS
;Ire impon:lnt [() rr:lCk st:Hic: ReLHive hu­
midity (RH) is at the top o( the list because

static iS:l compe!itiun between two vcry different
mechan isms: separation and dissipation.

In Figure L pr film runs o\'er:l hard-coated
aluminum idler roller. The film J.lre.id~· hJS some
negative charge heCduse it has wllched sume rollers.
\,\/hen eli Herem materials [(Juch and separ,lte. one
will hJ.ve some positive clurge . .ind the mher will
h:we neg.Hive ehJ.rgc. Using the triboclcC! ric series ,IS

a guide. we know thc film wililuve negative charge
,t(ta lontaet with aluminum oxide in Ihe h,nd coat­
ing. The tllm exits the roller with a third ~-" sign,
represent in g the eh.l rgi ng by [Ouch ing the roller.

The roller surf.lce hJ.s one "+" charge that is equal
Jnd opposite to the c11J.rge deposited on the film. The
ch,1 rge on the roller su rf:tee dissip,ltes or /lows qu ick Iy

lO grou nd because Ihere is a II deer rica ll~' C())1­

cluctive p:uh from the roller surface throubh
the bearings to the grounded lll.l.chine (rame.

One highly effective strategy for dimi­
nJt ing slatic problems is to CO;It the su rface
of the II Im wid1 In cleo rio lIy conduCtive
layer. If this layer is sufficiently conduCtive.
the neg.:!.t ive charge un rhe film su rface in
f-igurc I could flow Jiang bJck (OwJrd the
roller Jnd dissip.l[(·. QUJlernary ammonium
sa Its often an: used for t hesc J J1l istJtic CO,H­
ings. The salt ahsorhs WJter from the :lir :lnd
dissuci3teS furm ing mobile ions enabl ing

current to flow. \Vhen humidiry decre;lses, the an­
tislJrie I.I)'er .1bsorhs less walcr. the number of ions
decrc;lses, Jnd star ic performance degrades.

To specify an Jntist.ltic l3ycr. we musr dtfinc J O1('a­

sur(-ment for th is current flow :md id('mil)' an :lccept­
Jhlc rJnge for our product. The :lpprOpri3le m<:asure­
ment is surface dcctrical resistivity or surface resisrivity
as defined in ASTM 0257 St;lndJrd Test t\;1erhLlds for
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Figure 1. The PP

film is charged

by the hard·

coaled roller.
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Figure 2. Surface

Electrical

Resistiviry (SfR)

is measured by
applying 8 voltage

and measuring

the resulting

flow 01 currenl.
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