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0.6 mm

SOFT-SHIELD 5000 EMI Gasket SOFT-SHIELD 5000 EMI Gasket

2.0 mm
1.4 mm Step

Silver epoxy 
busbar

EmiClare GP 70 EMI Shielded Window Termination Methods
2.0 mm Thickness

2.0 mm

1.0 mm

Silver epoxy 
busbar

Table 1

Front Surface Non-glare hard coating with a gloss level of 45. Clear hard coat is optional

R ear Surface Clear hard coat is standard

Sub s trate H igh optical grade poly carb onate, U L  9 4V -0  rated

E M I Sh ield ing  E ffectiv enes s S ee F igu re 2

Scratch  and  C h em ical R es is tance H igh scratch resistance to P encil T est T y pe 2 H . Chem ical resistance to D IN standard 42 1 1 5

L ig h t T rans m is s ion 6 5-7 0 %  for the final assem b ly  (F igu re 4)

Q uality E m iClare windows are m anu factu red and inspected to O ptical Inspection S tandard O IS .3

Stand ard  T h ick nes s 2 .0  m m  (0 .0 8  in.) with + /- 0 .3  m m  (0 .0 1  in.) tolerance is standard. O ther thick nesses are
availab le on req u est

M ax im um  W ind ow  Siz e M ax im u m  window siz e is 53 3  m m  x  53 3  m m  (2 1  in. x  2 1  in.)

T erm ination S q u are or step finishes with silver epox y  b u sb ar and Chom erics S O F T -S H IE L D ® 50 0 0  low 
closu re force E M I gask et (F igu re 1 )

P art N um b ering Chom erics P art Nu m b ers follow the form at E -0 1 -X X X X X  and will b e assigned b y  Chom erics

Figure 1 –  T ermin ation  for EmiC lare G P 70 W in dow s

EmiClare GP 70 EMI

Shielded Windows

EmiC lare G P 70 EM I shielded w in dow s
prov ide ex ception al optical performan ce
w ithout sacrificin g  EM I shieldin g . T his
n ew  g en eration  of shielded w in dow s is
desig n ed specifically  to address shield-
in g  con cern s in  electron ic equipmen t,
especially  medical dev ices, in dustrial
process, measuremen t an d con trol
equipmen t, an d test equipmen t.

EmiC lare G P 70 w in dow s use a 
proprietary  mesh shieldin g  desig n  that
prov ides superior lig ht tran smission  an d
EM I shieldin g  properties w hen  compared
to tradition al shielded w in dow  desig n s.
T otal shielded w in dow  lig ht tran smittan ce
properties (F ig ure 4), result from the
mesh, sub strates an d surface fin ishes
used. T his n ew  desig n  also min imiz es the
ty pical prob lem w ith tex t distortion  on  dis-
play  screen s caused b y  the shieldin g
mesh orien tation , i.e., the moiré  effect.
T hroug h improv ed, efficien t man ufactur-
in g  operation s, these features are av ail-
ab le at prices ty pically  b elow  con v en tion -
al shielded w in dow s.

EmiC lare G P 70 EM I shielded 
w in dow s are man ufactured as a fully  
lamin ated con struction  w ith optically
matched adhesiv es an d fron t an d rear
UL  94V -0 rated, optical g rade, poly car-
b on ate sub strates.  Stan dard fin ish for
the fron t surface is a n on -g lare hardcoat.
A clear hardcoat fin ish is stan dard on  the
rear surface. An  option al clear hardcoat
is av ailab le on  the fron t surface.T he
shieldin g  media is prov ided b y  the G P 70
proprietary  mesh desig n .

EmiC lare w in dow s are av ailab le in
stan dard 2.0 mm (0.08 in .) thick n ess,
an d as an  option  in  1.66 mm (0.06 in .)
an d 3.0 mm (0.12 in .) thick n esses.
W in dow  termin ation  can  b e either
square or stepped, w ith a silv er epox y
b usb ar. EmiC lare w in dow s are also

av ailab le w ith C homerics’ SO F T -
SHIEL D ® 5000 EM I g ask et termin ation .
SO F T -SHIEL D  5000 g ask ets feature 
a con ductiv e cloth ov er urethan e 
foam core. (See pag e 93.)

SH IEL D ED  WIN D O WS & CO N T R A ST  EN H A N CEMEN T  FIL T ER S

EmiClare™ G P  70 EMI Shielded Windows

EMICLARE GP 70 WINDOW SPECIFICATIONS
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Figure 2 Shielding Effectiveness for EmiClare GP 70
Windows
(Measured via a modified MIL-STD-285 test procedure, 
CHO-TM-TPO8, using a 14 in. x 14 in. open aperture)

LIGHT TRANSMITTANCE 
The light transmittance for a shielded window is a composite

result of the effect of the shielding media, which includes

the mesh, the front and rear substrates, and the surface 

finish on the substrates. The following figures and tables

demonstrate how visual transmission is determined from the

finished window assembly.

Figure 3 Mesh Light Transmittance

Mesh Type

80

70

60

50

40
A              B             C              D

%
 T

ra
ns

m
is

si
on

Mesh Light Transmittance
Figure 3 shows the percentage of light transmission for several

different types of mesh used in typical EMI shielded windows.

A =  EmiClare GP 70 mesh

B  =  blackened copper 100 opi/0.0022 in. 

(0.06 mm) wire diameter 

C =  plain copper 100 opi/0.0022 in. (0.06 mm)

wire diameter 

D =  blackened/plated stainless steel 80 opi/0.0012 in. 

(0.03 mm) wire diameter

Substrate Light Transmittance

Plain “float” glass 90-92%
Clear polycarbonate* 85-90%
Clear acrylic* 85-90%
Clear polyester* 83-88%

Table 2

Substrate and Surface Treatment Light Transmittance
Table 2 shows the light transmittance of common shielded

window substrates. Table 3 shows the light transmittance

reduction for various surface finishes used on substrates

for EMI shielding windows.

Table 3
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Unblackened Copper

Blackened Copper EmiClare GP 70

Blackened Stainless Steel

W =  EMI shielded window 0.64 mm (0.025 in.) thick with 

polycarbonate substrates, with non-glare coating on the 

front surface and clear hard coat on the rear surface

X  =  EMI shielded window 1.2 mm (0.047 in.) thick with glass

substrates, plain finish to both front and rear surfaces.

Y  =  EMI shielded window 1.5 mm (0.059 in.) thick with polycar-

bonate substrates, with non-glare coating on the front 

surface and plain polycarbonate on the rear surface.

Z  =  EMI shielded window 1.2 mm (0.047 in.) thick with glass 

substrates, MLAR  (multi-layer anti-reflecting) coating on 

the front surface and plain glass on the rear surface.

Total Shielded Window Light Transmittance
Figure 4 details the actual light transmission of several types of

EMI shielded windows, avoiding the common error of quoting

the open mesh light transmission performance as that of the

finished window.

Surface Finish Light Transmittance
Reduction

Non-glare coatings (60-70 gloss) 2-3%

Non-glare coatings (80-90 gloss) 1%

Clear hard coat < 1%

MLA R *  coating on glass < 1%

Figure 4 Shielded Window Light Transmittance

* multi-layer, anti-reflecting

* varies with thickness due to internal dispersion

Mesh Type

SUBSTRATE LIGHT TRANSMITTANCE

SURFACE FINISH LIGHT TRANSMITTANCE REDUCTION
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WIN-SHIELD
Optical Products— Shielded
Windows and Contrast
Enhancement Filters

Chomerics produces a wide
selection of performance-tested
glass and plastic windows for visual
displays requiring EMI radiation or
susceptibility shielding.

These windows have been
designed into commercial and military
equipment to provide highly effective
electromagnetic shielding while pro-
viding exceptional optical clarity and
image resolution.

Chomerics’ prototype-to-produc-
tion capability includes an extensive
line of spectrally-matched filters to
meet stringent contrast enhancement
performance requirements for both
flat and curved configurations. By
offering the best combination of EMI
shielding and contrast enhancement,
we’ve become a major supplier to
manufacturers who must meet FCC
and EU (European Union) require-
ments on digital devices.

Windows can be produced
in glass, plastic, or combinations of
both. EMI shielding is provided by
knitted or woven wire mesh, laminat-
ed between the glass or plastic sub-
strates, or by deposited conductive
coatings. Standard construction is
shown in Figure 1. Shielding effec-

tiveness is determined by the
size of the wire screen open-
ings, electrical contact between
intersecting wires and the
materials, and techniques
employed to terminate the wire
at the frame edge. Refer to
Figures 2 and 3.

Our high performance
EmiClare™  Shielded Windows
utilize a proprietary mesh
design in a fully laminated 
polycarbonate assembly that
affords exceptional optical clar-
ity without compromising EMI
shielding performance. Refer to
page 170 for more information
on EmiClare Shielded
Windows.

Our Applications Engineering
staff and EMI Testing facilities
provide the expertise neces-
sary to design shielded window
assemblies to meet specific
requirements, and to verify 
performance. Our conductive
adhesives, paints, tapes, 
gaskets and frames enable 
us to provide complete assem-
blies ready-to-mount.

Substrate
m aterials

acrylic, polycarbonate,
polyes ter, g las s

Sh ield in g
m aterials

w ov en w ire m es h , electrically
cond u ctiv e trans parent coating s

Sh ield in g
term in atio n

cond u ctiv e bu s bar, foil tape,
ex tend ed  m es h , cond u ctiv e
ad h es iv e, cond u ctiv e g as k et

A n ti- g lare
c o n tro l

non-g lare d is pers iv e s u rface
etch  or coating  on plas tic
and  g las s , m u ltilayer anti-
reflection coating  on g las s

C o n trast
en h an c em en t

lam inated  broad band , h ig h
contras t narrow  band , or
s u nlig h t read able s pectrally
m atch ed filters , circu lar polariz ers

Siz e lim it an d S tainles s  S teel M es h
  2 4  x  2 4  in. ( 6 1  x  6 1  cm )
  3 1 - 1 8 5  m ils  ( 0 .8 - 4 .7  m m )
C opper M es h
  2 4  x  3 6  in. ( 6 1  x  9 1  cm )
  3 1 - 1 8 5  m ils  ( 0 .8 - 4 .7  m m )
A g F 8  F ilm  or Ind iu m  T in O x id e
  4 8  x  4 8  in. ( 1 2 2  x  1 2 2  cm )
  7 - 8  m ils  ( 0 .1 7 5 - 0 .2 0 0  m m )

STANDARD COMPONENTS FOR
WIN-SHIELDTM OPTICAL

PRODUCTS

– Ind iu m  T in O x id e, S ilv er O x id e

th ic k n ess
ran g e

Table 1

Viewing Angle

* blk = blackened    ss = stainless steel wire
  Cu = copper wire    OPI = openings per inch

• Acrylic
• Polycarbonate
• Polyester
• Glass

Interlayer Options:

Viewing Substrate Options:

Shielding Mesh Options:*

• Plain
• Non-Glare Hardcoat
• Clear Hardcoat
• Antireflective Coating

Surface Finish Options:

• Color
• Polarizing
• Contrast Enhancement

• blk/ss/50 OPI/0.0012 in. (0.030 mm) dia.
• blk/ss/80 OPI/0.0012 in. (0.030 mm) dia.
• blk/ss/100 OPI/0.0012 in. (0.030 mm) dia.
• blk/Cu/100 OPI/0.0022 in. (0.056 mm) dia.
• ITO Coating • AgF8 Coating 

Mesh also available unplated or unblackened.

Termination/Edge Options:
(Colored lines represent silver

paint or foil tape busbar.) 

SHIELDED WINDOWS & CONTRAST ENHANCEMENT FILTERS

WIN-SHIELD™ Op tical Produ cts
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WIN-SHIELD Windows EMI Shielding Performance

Contrast Enhancement Filters

Figure 2 illustrates amount of insertion loss typically achieved through open apertures ranging from 24 in. to 2 in. (61 cm
to 5.1 cm) square (per MIL-STD-285). Typical insertion losses of various window materials (properly terminated) are shown

in Figure 3. To determine total shielding effectiveness attained for any size opening with any window material,
add the appropriate curves in Figures 2 and 3 together.

Figure 4 demonstrates the amount of glare
reduction achieved with ≤0.35%  MIL-C-14806A

anti-reflection coating compared to uncoated glass.

Figure 2

Figure 5 illustrates the light output of Chomerics’ color
filters. These filters are designed to match the peak wave-
length of a display while selectively absorbing white light

to achieve the greatest amount of display contrast.

P33/P38 Plasma

P31/P39

P43

Sharp Cut Filters
P22/LEDs

Vac. Fluorescence
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Figure 5 Color Matching

Figure 3
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Figure 4 Antireflection Coating
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20-30 OPI Ferrex (knit)

9-15 OPI Ferrex (knit)

100 OPI Stainless Steel

ITO 15 ohms/sq.
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WAVELENGTH LIGHT REFLECTION
(NM) TRANSMISSION (% ) (% )

400 60 10

500 82 6

550 82 5

600 80 6

650 76 10

1200 35 55

1500 20 74

WIN-SHIELD AgF8
Conductive Film

Chomerics’ AgF8 conductive film
is a multi-layer, silver oxide-based
thin film coating applied to a heat
stabilized, optical quality polyester
film. AgF8 film provides high visible
light transmission and significant
infrared reflectance.

The silver coating also provides
high electrical conductivity, making
AgF8 film a good EMI shielding
material from 1 MHz to 1 GHz, suit-
able for use in most display applica-
tions. The attenuation profile, ignor-
ing aperture effects, is shown
in Table 2.

AgF8 conductive film is an ideal
EMI shielding medium for applica-
tions where optical quality cannot be
specified. Examples include high
resolution CRT displays, multi-color
displays, LCDs and EL displays.
AgF8 conductive film will reflect
heat for temperature-sensitive
LCD applications.

Ordering Procedure
AgF8 coating is available as an

unsupported film, in lengths up to
500 ft. (150 m). N ominal thickness is

Table 1

FREQU ENCY ATTENU ATION (dB )

1 MHz (E-Field) 100

10 MHz (E-Field) 60

100 MHz (E-Field) 54

1 G Hz (Plane W ave) 24

10 G Hz (Plane W ave) 19

Table 2

TY PICAL PROPERTIES

Surface Resistance,
ohms/sq.

8-12

Visible Light
Transmission, %

80

Thickness, 0.007-0.008
inch (mm) (0.175-0.200)

Environmental
Stability

Humidity: 140° F
(60° C), 95% RH

Dry Heat: 212° F
(100° C)

Saturated NaCl

Table 3

Viewing
side

Existing front glass

AgF8 AgF8

Anti-glare hardcoat

Display Display

Viewing
side

Example #2

Gasket or conductive PSA terminations make contact with housing/bezel

Example #1

0.008 inch (0.2 mm) and maximum
width is 48 inches (122 cm). It can
also be laminated to acrylic, poly-
carbonate or glass, and combined
with circular polarizers and dichroic
(color) filters.

Contact our Applications
Engineering Department to review
your requirements.

Typical Applications

120 hrs. with
no change

in resistance
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SHIELDED WINDOWS & CONTRAST ENHANCEMENT FILTERS

WIN-SHIELD
TM

Ag F8  Conductiv e Film


