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Reference White Setting Based on Brightness of CPT and Resolution
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ABSTRACT

Reference white in color television receiver can be achieved by adjusting the RGB gun current ratio and it is
necessary to provide additional gain ratio adjustment for the RGB video signal. Generally, the gun current density
profile has a Gaussian distribution and the gain-bandwidth product of RGB channel amplifier is constant. Therefore
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brightness and spatial resolution are changed with variations in reference white of receiver. In this paper, the effect

of RGB gun current and channel gain ratios on brightness and resolution of CPT is analyzed. Brightness is
increased with the color temperature of reference white because of Helmholtz-Kohlrausch effect. The change in

light output is more abrupt and spatial resolution is improved with unity current ratio. For more bright and

improved resolution we also present the range of color temperature of reference white for P22 phosphors.
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Fig. 1. Transmitter-receiver block diagram of color television

system.
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Fig. 2. Chromaticity coordinates and correlated color tem-
peratures according to black body locus.
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Table I. P22 phosphor chromaticities and brightness/cur-
rent coefficient L used in computer simulation.

x y z L(brightness/current)
P22 R | 0.641 | 0.327 | 0.032 1
P22 G | 0.272 | 0.591 | 0.137 4
P22B | 0.141 | 0.052 | 0.807 0.52
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Fig. 4. Luminances of reference whites according to color
temperatures.(Normalizing maximum value on black
body locus to 100)
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Fig. 5. Helmholtz-K ohirausch effect.
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Fig. 8. Step input signal and spatial brightness distribution
on CPT screen.
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Fig. 9. Rise distance on CPT screen according to color tem-
perature for 4.2[MHz] bandlimited step input signal
on condition that gain-bandwidth product of the
video amplifier is constant.(Bandwidth of median
gain channel is 4.2 MHz)
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Table II. Specification for reference white selection.

Item Reference

Color temperature | From 6500K to 10000K

Brightness Above brightness of D65(6500K +7MPCD)

Rise distance | Under rise distance of D65(6500K +7MPCD)

02 1 ! I L i i L A
022 024 026 028 030 032 034 036 038

X

210, xyF B A ol A4 9] 71& WA dAP e el
Fig. 10. Range of reference white setting on xy chromaticity
coordinates.

¥ [I. Helmholtz-Kohlrausch @40l i18ld 7|& WA 9
vrlg deAE % FE7) ol Eulo g 2o A
o A4
Table [l. Simulation results for relative brightness, rise dis-
tance, and relative amplifier gain based on Helm-
holtz-K ohlrausch effect.

Relative amp. gain Relative Rise distance

R G B brigtness {mm]
D(6500K+8MPCD) 1 088 070 102.1 1.207 _
CI6TIK-5MPCD)| 1 085 071 9.1 1.194
T000K+4-10MPCD 1 090 073 103.9 1.207 o
8000K-+ OMPCD 1 090 N 0.78 1025 1195 7
a00KHIOMPCD | 1 | o083 | o7 1052 1.204 ,7
9000K+ OMPCD 1 091 083 104.6 1192 -
9000K-+10MPCD 1 094 083 107.3 1198
000K-+2MPCD | 1 | 088 | 084 1104 1208
10000K-+ OMPCD 1 092 | 087 105.6 1188
10000K-{-10MPCD 1 0.96 087 1086 1195 B
10000K-+20MPCD | 1 099 | o088 114 1.203
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