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Abstract

In recent years, plasma display panels (PDP) have attracted attention because of their suitability for use in
applications such as large-sized, thin television receivers and monitors, and have begun to spread into the market.
However, a special filter is necessary for PDP to shield the harmful radiation such as electromagnetic interference (EMI)
and near-infrared radiation (NIR). To meet this requirement, we have developed a high performance optical filter for
PDP that has the excellent shielding characteristics against EMI and NIR, and also has great anti-reflection function.
In the manufacturing process for the filter, a new production method of "Intermittent wet coating” was applied for the
smoothing treatment process for the EMI shielding filter. This new method for the smoothing process was developed to
apply to the Roll-to-Roll system, and could not only produce a clear filter but also improve the productivity dramatically.
Furthermore, the filter was achieved the transmittance of not higher than 10% in the NIR region, the intensity level
of electric-field radiation of not greater than 30dB, and low reflectance of surface (less than 1.0%). It is also excellent
in environmental stability; for example, it could maintain the above-mentioned optical properties even after heat and
humidity load tests of 60 degree Celsius 90%RH for 1000 hours.
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Fig.1 A sectional view of the EMI shielding filter in our
developed filter for PDP. (1) a conductive metal (Cu)
mesh, (2) an adhesive layer, (3) a transparent based film
(polyester).
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Fig.2 Appearance of the EMI shielding filter and enlarged meshes. (1) a Cu mesh with a bias angle, (2) an
earth electrode such as a picture frame. An earth electrode surrounds the Cu meshes to convert the
electromagnetic waves into electronic energy. The Cu meshes have c.a. 300um pitch and c.a. 10um width.

TLEEERHL, COMAY LAYy FHES X OIE
12 & o TEBES EMLERMESRES D D flx
X, Ay a0y FRBIHGE L AIBIEIR 1T
Y EMLEREATE 2 575, BBk T+ 5. A
WF5E 15 & N7 EMLIERE 7 4 V& 124808 9 10um, ¥ v
FRIRE © %9 300um T V), HeiiiE#= 90% Ll L, EMI 5
Wilkix 30dB LI &, BB lRTH Y A5 VCCI R
FE F & O BB % 73 Class 11 (40dB i) %724 b
DAL NI,

3.2 EfEEETEDRR

EMIE# 7 4 V712 Ay Y ahREHSE 5
EMIEFEIES NS SO0, BAATIIAEN (BT X)
Th oLy, EIUEREEZNENGT 2481 H DT LI
STHBLZMY THDH. H, TOFEmAA XITMEE
R L BOBEEFBOREI TR ETHY, ZORMAS
E O W A A BT SN L 0I5, &
AL TAIC BT 2R OME (Sheet-to-Sheet A i 2K O
AEEN) 2R 248, RAATERLTHOX Y 22k
FNEMILER 7 4 VF (GHBINEZAY D 2 EIPER) &

[Unwinding side]

[Intermittent wet coating]

Roll RICEHL L, B— A bBE M EINDLFERXA Y ¥ 2 |THE
Fer I Ho BRI BB R 2 B T 5 a0 (MR&E
TH) #BI% L7 (Figld). AF L Roll-to-Roll T4 L
RIS 57, TAEKAKIEICHIN T & i & mahEic
T KEAEETREE 5 TH 5.

BIRETHNEZBEATHI24720, LTO 2 HoOREY
9 % LN H 572,

@ Fig2 2R d £ 912 EMIERE 7 4 )V & 13RI L 7278
WA B L L LI 720 OBFIRD 7 — A D54
BECHLHE, BHILOBOBRAIZZONMDO Ay ¥ 2
BICHERERT 2LEPH 5.

@ EHREEEZ%, B S N2ERLE X
BIUOREARAET L LEN D 5.

NS OMEE IR 252, B LB OBET &
L TR OEHMER BT, LAY 7, HERF 3y
W LOBlE»ORELER L2, —F, BLEAOKE
ELTREBEBTHRREWY AT L% EORwELE Ef L
Z O, BIE S R PR E 2 SBRSESEtoRl b
fiL7:. ZofEE, BESCETHEE+ lmm 2551 T
Wb,

[Rewinding side]

Fig.3 The manufacturing outline of the intermittent wet coating method for the smoothing treatment for the EMI
shielding filter. (A) indicates the raw mesh. (B) indicates the part that smoothing treatment has finished.
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Fig.4 The spectral properties of NIR shielding filters after they were left to stand in an atmosphere of a
temperature of 60 degrees Celsius and a humidity of 90% for 1000 hours. (a) indicates our developed
NIR shielding filter, (b) indicates the NIR shielding filter with the normal polyster resin.
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Fig.5 The schematic cross-sectional view of the multi-
functional optical filter having anti-reflection, NIR and
neon shielding, and EMI shielding with smoothing
treatment function. (1) anti-reflection layer, (2) semi-
tempered glass, (3) neon shielding layer, (4) EMI
shielding layer with smoothing treatment, (5) NIR
shielding layer.
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Fig.6 The spectral properties of the multi-functional optcal
filter having anti-reflection, NIR and neon shielding, and
EMI shielding with smoothing treatment function. (a)
indicates a transmittance. (b) indicates a reflectance of
our developed filter for PDP.
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Table.1 Properties of our developed multi-functional optical filter.

Contents Method Property

Haze (%) 3.8
NIR Transmittance (%) | 850nm Based on JIS K7105 8.3

950nm 5.8

1100nm 3.7
Visible-light Reflectance (%) Based on JIS K7105, 1.0
Visible-light Transmittance (%) Standard light: C, View angle: 2 degree 43.0
Coating Adhesion Based on JIS K5400, Cross-cut by 1.0mm 100/100
Rubbing with Steel Wool Steel Wool #0000, Force: 2.45N No Scratches
Pencil Hardness Based on JIS K5400 2H
Bend To wind the filter around a steel rod ¢ 10mm- - No crack
Contact Angle To use pure water 104°~110°
Anti-smudge 1. To abrade the mark using tissues for 10 cycles Fingerprints* - No trace

2. To stick adhesive tape on the place and remove the tape Marker - *No trace
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