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Abstract : In this study we have manufactured and characterized the low temperature calcined phosphor paste
that can be used as a flat light source for LCD BLU. For the phosphor paste, the low temperature calcined acryl
resin was used as the binder. From the result of thermal decomposition measurement, residual carbonaceous
materials was found to be less than 0.1 wt% at 400°C. A flat light source device that was made by screen

printing using the manufactured paste showed a near 100% luminous efficiency compared to the luminance of
the phosphor.
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Table 1. Comparison of the performance of various light

sources [4}
Lamp Type Efficiency Ra Lifetime Eavironmen Price
tal safety

Incandescent Bulb X O X O O
Fluorescent Lamp A A VAN X O
Metal Halide Lamp AN A A X A
Sodium Vapour Lamp O X A X A
OLED Lamp X A X O X
LED X AN O O X
CNT Lamp A JAN A O JAN
* Ra : average roughness [ O : Excellent, A :fair, x : poor]
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Table 2. Synthesis conditions of resin for phosphor paste

Resin

Molecular formula Properties of binder resin
number
3 GH, i Molecular weight 50,000~70,000
—t CHy— € —f—
s T, (C) 57.0
FPL-01 0=¢
? Viscosity (cps) 35,000~30,000
3 CH, |a .
MMA Solid (N.V.,%) 35
B (i.:H, 11 q o Molecular weight 20,000
|
—f eH,—¢© c—C—f o
B Hy | T, (C) 80.0
FPL-13 0= 7
? ™ Viscosity {cps) 120,000~100,000
3 CH, |a
MMAAA Solid (N.V.,%) 40
B GH, 1 cH, | Molecular weight 60,000~80,000
—t CH,— C ¢—C——
omé 2 c.I:oo T, (7) 65.0
FPL-10 (I} CH,
I (||;|-|2 Viscosity (cps) 19,000~9,000
5 CH, |n OH
MMA-2-HEMA Solid (N.V,%) 10
?Ha Molecular weight 30,000~40,000
—~—t CH,— € —f— |
0 — é T, (C) 75.4
FPL-03 O
14 Viscosity (cps) 21,000~20,000
|
- C:Hy |n .
EMA Solid (N.V.,%) 40
Table 3. The specifications of additives . Table 5. Recipe of phosphor pastes
T f , , Compositi _ Di ' .
yp:e:s' ? Major component % Solid Solvent o Phosphor Resin  Solvent spersing Defoamer
additives Paste agent
T 651 ' ~ P 1
ego 65 Modified polyether 29~31% Water aste(1) 65 545 10.5 1 phr I phr
BYK OGG6N |Polysiloxane solution 0.3%  Diisobutylketone FPL-01
Paste(2)
2 12 1 ph 1 ph
FPL-13 © ’ Pt P
Paste(3
Table 4. Recipe of phosphor (wt%) asF;fL)lo 65 27 8 1 phr 1 phr
Paste(4)
Red Green Blue Total h 1 ph
FPL.03 65 25 10 1 phr phr
20 36.9 43.1 100 * phr : per hundred ratio
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Figure 2. Manufacturing process of phosphor paste.
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Figure 3. Manufacturing process of phosphor layer and
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Figure 4. The location of the blended phosphor in the
CIE color coordinates (x=0.2957, y=0.3481).
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Figure 5. Storage stability of phosphor paste.
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Figure 6. Thermal decomposition behavior of binder
resin for phosphor paste.

Table 6. Residual carbonaceous materials wt% of binder
resin for phosphor paste after calcination at 400°C

Figure Residual
Binder resins Numbers in carbonaceous
Figure 7 materials
FPL-01 (a) 0.034
FPL-13 (b) 5.939
FPL-10 () 19.396
FPL-03 (d) 0.813
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L3l A shell€ AL 400CoAM 24 H 1 42 &
31 Table 63} Figure 70 YJeRS=d], FPL-013 032
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Figure 7. Residual carbonaceous materials of binder resin
for phosphor paste after calcination at 400°C.
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Table 7. Surface & luminance of phosphor layer after calcination at 400°C
(acceleration voltage : 10 kV, current density : 4 pA/cr, magnification : X ~20)

Property Reflection Transmission Lurmna?ce
Paste (cd/m’)

Paste(1) 1351
FPL-01
Paste(2) 1315
FPL-13
P 3

aste(3) 1308
FPL-10
Paste(4) 1335
FPL-03

(a) (b)
Figure 8. SEM of phosphor layer (a) before and (b) after
calcination (magnification : x3000).

H
S

= L

O ™ o O b

1 é = .
HA| a8 K, & A paste

=,

2} g aa7he] s A i =
N AL $71E 007 AT AR o]} 2 Ho
a3 A i wegto] EZ A 2] WA 7 (white uniformity)

3% &4 Aol w2k, 54717 313 methylmethacrylate(MMA)
B 722 A H FPL-0171 &34 paste-§ BiIT %10
2 7P A A & Atk 28 S H AEs] g
ol Sle viele w1 B AR5 HASH] #13) paste(l)
2 P9 d3uhe 248 & SEMoZ #EEto] Figure 8

i

o YFERRI 1 A3 @Y} o] miele] g 7lo] ol 9lx)
e ARE GAL FAT F Ak



20 FI o= A14F A1E, 20084 38

Table 8. Luminance of flat light source measured for
phosphor before and after calcination

Luminance (cd/m’)

Phosphor Contrast ratio
pastes B(.efor ¢ A.fter‘ of luminance
calcination  calcination
EC 2706 2645 97.7
Paste(1) 2706 2638 97.4

(a) Reflection (b) Transmission

(c) Reflection (d) Transmission

Figure 9. Shapes and colors of surfaces of phosphor
layers after calcination

((a) and (b) are for EC calcined at 470°C, and
(c), (d) are for paste(1) calcined at 400°7C.).
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