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Table 1. Operation data of 37—inch lamp and the
plasma density.

. Lamp Lamp Current Plasma
Luminance . .

led/nt] Voltage | Current | Density Density
[V] [mA] [A/m’] [m™]

8,000 680.1 5.5 778 6.7x10"

10,000 952.6 6.8 962 8.3x10"

20,000 1,285 11.68 1652 1.4x10"
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Figure 1. Collision cross section of Ne [10, 11] in (a),
Ar [11-14] in (b), and Hg [14—16] in (c).
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Table 2. Atom density in the 37—inch lamp of Ne(95 %)+Ar(5 %) 50 Torr.

Atom Kt K" Ion Density [m ] Calculated n(Hg) [m™°]
Density[m ] [m’/s] [m’/s] n,=10" n,=10" n,=10" n,=10""
Ne 1.5x10* 1.27x107" | 4.64x107% | n(Ne")=4.40x10" | 3.19x10" - -
Ar 8.1x10% 2.06x107" | 4.23x107%" | n(Ar")=1.17x10" | 8.46x10" - -
_ -13 -18 +\ 1016 107 8.68x10”" 3.43%10%
Hg 3.53x10 2.76x10 n(Hg")~10 10 (0.018 mg) (0.07 mg)
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Table 3. Mercury weight (mg) required in the lamps
of large area LCD—TVs.

LCD Panel Size [inch]
39’ 37" 42"
Lamp Length 738 860 956
[mm]
Required Hg 0.06 0.07 0.08
[mg]
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Mercury Quantity in a Fluorescent Lamp for a Backlight of LCD-TVs
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The amount of vapor mercury for the generation of glow discharge plasma has been
calculated in a fine tube fluorescent lamp having a mixed gas of Ne+Ar including a mercury.
When the ionization of atom is considered by the collision between neutral atoms (Ne, Ar,
Hg) and electrons of energy kTe~1 eV, the density of vapor mercury atom has been obtained
as n(Hg)~3.43x10” m™ for the plasma density no~10"" m™. In the fluorescent lamps of out
diameter 4 mm used for 32~42-inch LCD-TVs having a mixture gas of Ne(95 %)+Ar(5

%) with the pressure of 50 Torr, the quantity of vapor mercury for the glow discharge has
been caculated as 0.02~0.08 mg.

Keywords : Plasma, Discharge lamp, Mercury, Liquid crystal display backlight
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