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New flexible metallized fabric 
shielding tapes represent a tech- 
nological advance for alleviating 
interference problems. They have 
proven to be effecttve in many 
applications — from shielding 
cable assemblies in notebook 
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computers to protecting critical 
equipment in hospitals. 

This article explains the basic 
technology of Qexible metallized 
fabric shielding tapes, their gen- 
eral benefits, and what they offer 
in terms of specific applications. 

TECIHINOI. OGICAlL ADVANCIE 
The new tapes result from a cor- 
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INTRODUCTION 
The trend toward faster, more 
powerful electronic equipment 
and densercireuitxyincreases the 
possibility of electromagnetic in- 
terference (EMI) and radio fre- 
quency interference (HFI) among 
components, assemblies, and 
entire systems. This development 
presents challenges for exporters 
of electronic equipment, chal- 
lenges which are compounded by 
increasingly strict international 
regulations for controlling EMI 
emissions. , 

porate agreement between a 
manufacturer of a shielded fabric 
and a manufacturer of metallized 
tapes. The tapes are manufac- 
tured using patented technology 
for electrolessly plating micro- 
scopically thin, uniform, metal 
layers onto various fabric con- 
structions, and anchoring the lay- 
ers to the base fiber with a propri- 
etary polymer. 

The unique combination of pat- 
ented and proprietary technolo- 
gies yields metallized materials 
with the desirable properties of 
both the metal and the substrate 
material. It produces copper ny- 
lon ripstop or silver/copper riylon 
ripstop materials which 

offer 

bot 
the lightweight flexibilit of cloth 
and the shielding characteristics 
of metal. The metallized fabric is 
then coated with either a conduc- 
tive pressure sensitive adhesive 
or with high tack nonconductive 
acrylic pressure sensitive adhe- 
sive (PSA). 
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Silver topcoat enhances 
oxidation resistance. 

Conductive adhesive provides 
stable electrical contact. 

Conductive adhesive provides I 

stable electrical contact. Silver 
topcoat enhances oxidation 
resistance. 

The conductive PSAs are homo- 
geneous, with uniform, continu- 
ous conductivity throughout the 
adhesive mass regardless of 
changes intemperature, pressure 
or other conditions. They provide 
strong, reliable bonds and con- 
ductivity in the X, Y and Z axes. 
They are used in applications re- 
quiring electricalgrounding of the 
shielding tape. 

TABLE Z. Tgpfcat Hexfble Metallized Fabric Shielding Tapes. 

'Pypical flexible metallized fabric 
shielding tapes are described in 
Table l. 
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FIGURE 1. Far field Shielding: Cu on Nylon Ripstop. 
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via reflection los and not absorp- 
tion loss. 

As illustrated in Figure 2, the 
reflection mechanism and 
waveguide attenuation mecha- 
nism have the most significant 
impact on shielding effective- 
ness. Surface resistivity impacts 
the reflection mechanism. Pore 
dimension, pore aspect ratio, 
and fabric thickness affect the 
waveguide attenuation mecha- 
nism. Figures 3 through 6 show 
how shielding depends on the 
surface resistivity (R. ), fabric 
thickness, pore aspect ratio and 
aperture length of the shielding 
material. 

REFLECTION 
~ Function of Surface Resistivity 

WAVEGUIDE ATTENUATION 
~ Function of Pore Diameter 

and Fabric Thickness 

Barrier Impedance 
ps ( 1Q/a 

Incident Wave 

Zw =377Q 

Reflected Wave 

Incident 
Field 

The tapes were tested for shield- 
ing effectiveness in accordance 
with MIL-STD-285. Table 2 shows 
results of these tests. 

ADVANTAGES 
Flexible metallized fabric tapes 
are an alternative to conventional 
metal foil tapes in many applica- 
tions. Advantages of fabric tapes 
for solving EMI/RFI radiation 
problems include: 

~ Good shielding effectiveness, 
approaching that of metal foil 
tapes. 

Transmitted 
Field 

~l Dl~ 

SHIELDING EFFECTIVENESS 
The shielding effectiveness of flex- 
ible metallized fabric tapes is 
shown in Figure 1. They provide 
more than 60-dB attenuation f om 
100 kHz to 10 GHz, shielding 

against both high impedance elec- 
tric fields (near field) and plane 
waves (far field). The tapes per- 
form best inhfgh impedance Qelds, 
since by using thin metal coat- 
ings, much of their shielding is 

80 

IPXGURE 2. Shielding Mechanisms of Metallized MateriaL 

~ The tapes are pressure sensi- 
tive and immediately adhere to 
the intended surfaces without a 
cure time and without solvents. 
The tapes with conductive ad- 
hesive permit electrical contact 
for grounding. Their homoge- 
neously conductive bond as- 
sures that shielding properties 
are maintained when the tapes 
are overlapped. 

~ The fabric backing is easy to 
handle. It does not cut fingers, 
as can happen with copper foil 

tapes. 
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. o Metallized fabric shielding tapes 
weighless thancopper foiltapes. 

o High conformability and flex- 
ibility. The tapes can be used on 
curved surfaces with minimal 
shrinking and can be reposi- 
tioned and reapplied with no 
wrinkling. The flexibility of the 
tapes is amajor advantage when 
they are used as a shielding 
wrap in cable assembly appli- 
cations. 

FIGURE 3. Dependency of Surface Resistivity (R J on Shielding Effectiveness. 
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o The aggressive tack of the me- 
tallimd tapes usingnonconduc- 
tive acrylic PSAs is a major ad- 
vantage for bonding diflicult 
surfaces. 
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FIGURE 4. Effect of Aperture Length on Shielding Effectiveness. 
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o Tapes with a silver coating lay- 
ered over the copper provide 
added corrosion resistance. 

Though metallized fabric tapes 
are superior inmanyapplications, 
copper and/or aluminum foil 
tapes are still important. They 
shield better at some frequencies, 
for instance, and they can be sol- 
dered. (Metallized fabric tapes are 
not solderable. ) Users need to 
weigh the relative advantages of 
each approach. 

m 120. 000 
o 

g 100. 000 " 

P 80. 000 

60. 000 " 

Z 
40. 000 

20. 000 
10 100 1, 000 

FREQUENCY, MHz 

10, 000 

. — d=0. 050 mm 
. d=0. 100 mm 

- - - d=0. 150 mm ~ d=0. 200 mm 
~d=0250 mm ~ d=0. 300 mm ~ d=0. 350 mm 

100, 000 

APPILIICATIIONS 
One of the foremost applica- 
tions for metallized fabric tapes 
is as a flexible cable wrap for 
high-impedance circuits, where 
they can significantly reduce 
emissions and help shield sen- 
sitive electronics in the aero- 
space, automotive, and electron- 
ics industries. Since metallized 
fabric tapes are more flexible 
and resistant to cracking than 
traditional foil tapes, they pro- 
vide a long service life. 

ITGURE 5. Effect of Fabric 7hiclmess on Shielding Effectiveness. 
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Copper nylon ripstop High tack acrylic 84 67 60 60 

Conductive acrylic &102 89 71 72 64 

Silver copper nylon High tack acrylic &101 84 65 60 55 

Conductive acrylic &101 82 65 70 65 

TABLE 2. Shieldfng Effectiveness of Metallized Tapes per MIL-STD-285. 
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Other application areas include: 

o Architectural shielding. Metal- 
lized fabric tapes adhere very 
well to difficul-to-bond sur- 
faces, including drywall and 
wood. During installation, the 
tapes can be easilyrepositioned 
along seams and joints without 
fear of wrinkling. 

~ EM test labs. Metallized fabric 
tapes offer aconvenientmethod 
for sealing EMI/RFI "leaks. " 

aircraft, and automobile struc- 
tures employing lightweight 
composites. Since aluminum, a 
natural shielding material, is 
being replaced by composites 
in new aircraft designs, EM 
shielding is becoming a greater 
challenge for aerospace engi- 
neers. 

o Antenna ranges. The new tapes 
shield antenna equipment ef- 
fectivelywhilebeingmucheasier 
to handle than metal foil tapes. 

o Composite structures. The 
weight savings ofmetallized fab- 
ric shielding technologies are a 
major benefit for new-design 

CONCILU SIGN 
New flexible metallized fabric 
shielding tapes represent a gen- 

FIGURE 6. E+ect of Pore Aspect Ratfo on Shielding Effectiveness. 

eration of products whose tech- 
nology will have a major impact 
upon EMI/RFI shielding applica- 
tions. Developments now on the 
horizon promise that this tech- 
nology will continue to advance, 
expanding the shielding applica- 
tions even further. 
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