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Fig. 1. (a) Color-matching functions z()\),y(\),z()\) for a 2-
degree field (CIE 1931), (b) chromaticity x-y diagram for a 2-
degree field (CIE 1931).
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Fig. 2. Illustration of multiple reflections between two interfaces.
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Table 1. Designed results of the color matching function filters and its comparison with the other study.

) BAE Welo) AAY ol ol§% LCD F tiaZeole] M 2yl tet o A — WAE - 2T 9

Color matching function T, T, y %
2.67 /BG25 1.15 /BG39 0.9 /BG39 49 /BGI8
Color matching filter 1.7  /BG42 50 /OG530 3.5 /LBI2 12 /BG25
Current | combination 47 /GGA400 0.27 /0G590 1.6 /LBI6 0.3 /GG435
study [thickness (mm) / model] 0.56 /GG435 0.17 /RG630 0.07 /0G530 2.5 /LBI20
29  /KG5 0.03 /RG630 3.8 /LB200
Total thickness (mm) 12.53 6.59 6.10 12.70
fr 1.45% 2.38% 1.30% 2.90%
Tmax 30.52% 29.53% 59.07% 3.44%
Number of glass filter sheet 5 6 6 8
G. Total thickness (mm) 9.716 8.817 4.643 9.868
Eppeldauer'® s 3.83% 1.55% 1.47% 331%
Tonas 3.41% 8.15% 38.04% 1.65%
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Fig. 4. Comparison of transmittance of specification with meas-

ured value.
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Table 2. Comparison of the design with the realization of the y
-filter using 3 sheets of color glass.

Col tchi . . . .
olor MAICNE | 1 itial design | modified design | Realized
filter y
Color matching 1.9 / BG40 |0.71+£0.02 / BG39| 0.71
filter combination ) 7 5 550 1.00.1 1.0
(thickness
/ model name) 2.1 / LBl16 2.1+0.1 2.1
Total thickness (mm) 5.0 3.81 3.81
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Fig. 5. Spectral responsivity differences of the realized and defi-

ned values of the color matching function y.
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Fig. 6. The color gamut of LCD flat panel display in the L’w’v’
chromaticity diagram (CIE 1976).
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Filter colorimeters have a set of spectral bands for which spectral responsivity is the same as the color matching function
defined by CIE (Commission Internationale de I'Eclairage). We have designed a set of color matching function filters denoted

by z-filter, y-filter, and z-filter. Because the z- function has two transmission bands, two z-filters are designed to cover the

- function. To design the filters, we developed a nonlinear least square fit program which determines the thickness of the color

glasses by minimizing its spectral mismatch value (f;" ) to below 3 %. The design has been validated by fabrication of the y-bar
filter, of which f," was measured to be 2.8 %. Considering a LCD flat panel display as a device under test, we have calculated
the systematic error of the colorimetric measurement using the designed filters.

OCIS code : 040.5160, 120.2240, 120.5240, 330.1730.



