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Abstract

BLU 1s a important part of the most representative LCD at flat panel display. In
order to supplement the optical special quality which LCD cannot light itself, BLU is
an essential property to supply with same brightness on the screen. In this study
we have manufactured and characterized the low temperature calcined paste that can
be used as a flat light source for LCD BLU. For the phosphor paste and intermediate
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 0.2wt% at 400TC.
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Light

Back scattering
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D Glass (Caption)
@ Transparent electrode - ITO(Indium Tin Oxide)

@ Phosphor layer

@ Intermediate layer

® Metal back layer

® Cathode & Transition metal

@ Glass

Fig. 1. Basic structure of flat light source.

mala gFAe] D5 Fxe HE AAE WAGY] QA AN @A 24
9t paste® Azste] At Aol Fasith F, ALH WAvhy Fzivh R
G E S48 24T Y, 8 D8l BL 100% LRAY & gonz

o] FA glol IxE AsAE & A Ho.

et 2 dFoM e oy dRdEeR A2 A4 FBA paste R T paste
3, 239 AHE T3 FFGH FAHE FAdAeH, AlHE FEsA
% F4S BEEIH

2. 4 3

2-1. 49 Axn
H G A pastee] 3= =

o
e

LA A s wly g AL 249 o=

.._.99_



QA eksl 2] A26H A|1E 2008,

H A (FPL-01, SK-CYTEC(F)E& o] &3t¥il, 53t pasted wiy #H2AL &34
pasted HIRIT A= HEX T, AH2dA LA 7ES o3P (B-350, FPL-02,
G A2A(FNE AHgEgon, 1 EAS Table 19 VEMUL WP Y9 Frd wy
gt FFA & Fig. 29 22 AL 2 AAA o7 3AE Ao sigen ¥
Holl Si0x7F e ® red(R), green(G), blue(B) FFAE ALL354.77 Asale 833
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Table 1. Synthetic Conditions of Binder Resin for Phosphor Paste and Intermediate Paste

Item L Molecular Formula Properties of B_inder Resin
— cn. ] Molecular Weight 50,000 ~ 70,000
I 3
CH, f Ty (TC) 57.0
o=—=¢C
FPL-01 (|) Viscosity (cps) 35,000~ 30,000
I
i CH, |n Solid (N.V.,%) 35
MMA Base Solvent Terpineol
- cH, | ™ o1  Molecular Weight 15,000~ 20,000
I 3
— CH,—C b ‘l’ Tg(C) 70.0
O0—C TO _ .
B-350 ! o Viscosity{(cps) 35,000~ 30,000
Solid(N.V,%) 45
B CH; |n
MMA-MAA Base Solvent NMP
T I Molecular Weight 150,000~ 250,000
- CH,—C CH,— ¢ ——
ot oz___(:: Tg(T) 54.5
|
FPL-02 ? ? Viscosity (cps) 500
5 (N)C‘H,_ I CH,
clm Solid(N.V,%) 15
VAR
u CH; CH, _
_ Base Solvent ECA
n—-BMA-1-BMA

- 100 -



LCD W#4§ A2 44 Paste 4 A7

Green Blue

Fig. 2. The SEM image of R, G, B phosphors.
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oz d33etr] Y8 Table 29 ZEHZ R, G, B §3AE HAsA EFs¥ 3,
2719 A5E B, 3284, A FEA S sl Table 37 #Z2 =FHZ
Egstd Azstgt?

Table 2. Recipe of Phosphor

Red Green Blue Total
Phosphor 20 36.9 43.1 100
Table 3. Recipe of Phosphor Paste
Phosphor Resin Solvent Dispersing Defamer
Agent
Paste
FPL-01 65 24.5 10.5 1phr 1phr

paste?] AZ AT vy #RAFH &4, EAAE £33 & Thinky Mill(Japan)& ©]
&3aly BRRIg & AZEe( L, 7] FFAE Hrsted EFS £, 3-roll-mill (EXAKT
80S, Germany)S ©o]&3sld BAAIZ 0 Z A pasteE: SAdFCE. o] 3 pasted] AF
242 Fig. 30 LehAATH

Dispersing & defoaming Three Roll Mill
_ T (2min/1min) T .
"""" Resin bl * Binder *i Paste complete
~ Solvent !
~ Additives lphosphor .

Fig. 3. Manufacturing process of phosphor paste.
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Table 4. Recipe of Intermediate Layer Paste(B-350)

Paste A= Paste B n Paste C _ Paste Dﬁ__:q
Resin 90 30 70 60
Solvent 10 20 30 40
Solid(N.V.%) 40.5 36 315 27
Table 5. Recipe of Intermediate Layer Paste(FPL-02)
_ Paste A Paste B
Resin 15 25
Solvent 85 7>
Solid(N.V,%) 15 _ 25

pasted] Ax FAY TU3A nANEEFE P3Ho
Fig. 4o Yelid

ZZtet pasted] Alx WH2
22X pasted FAsIRon, 1

g 33 A
A=

Dispersing & defoaming
2min/Imin g
( l"! Paste complete

" Resin

Solvent

Fig. 4. Manufacturing process of intermediate layer paste.
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Fig. 5. Manufacturing process of phosphor layer and intermediate layer.
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=3 gAY WSS 254nm AN S A7 o2 3ho] SpectraScan spectroradiometer
(PR-650, USA)E AI&3 SAHsI . FFA paste®} FHY pasted A BF1H & %1 ¢
AEH EAL2 TGA(Perkin—elmer, USA)Y A F glassE Al&3] AESIHT. Md
glassE& A& =4 W2 A9 glassol] vlely #HRAE 2 @1, ©o]5 150TCAA 154
7P AZ Fo] FHH 400CGHBT/min s-2)dA 243 Fo zFsE vy #@3A9
%S M2 v wdte wt%(weight percent)2 YEMIAT FJute]l AA EAIL pasted U3,
A%, 24% SEM(Hitachi S-2400, Japan) ¥4< E'e'fH HESIGoH, FFAY J=e
Cathodoluminescence (CL) & AF&3lA 244 AE 7|F22 3t 400CT(HBT/min $2) A
24 FAHE AYPsE T o] FFA o it HFFH=(JEOL JSM-6490LV, Japan-Gatan
MonoCL3+, USA)E 7F& A% 10kV, AFE S 4uA/croll A A 39
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3-1. A3 T MAYP FY

2 dFdAE= R, G, B F3AE AAsA EFeh= wHoE HAR S LI T
Table 29 22 Z¥u|2 Egsto 238 & Z3 CIE MFHE A Bluish-white (x-—-0.2957,
y=0.3481) 2 @3t HA o 2FHE Fopd F JAoH, o] E Fig. 69 YeEl At

Fig. 6. The location of the blended phosphor in the CIE color coordinates
(x=0.2957, y=0.3481).
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Weight (%)

0 50 100 150 200 250 300 350 400
Temperature(°C)

Fig. 7. Thermal decomposition behavior of binder resin for phosphor paste.

Fig. 8 Residual carbonaceous materials of binder resin for phosphor paste
after calcination at 4007 (residual carbonaceous materials : 0.034).
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Fig. 9. Thermal decomposition behavior of binder resin for intermediate layer paste.

(a) B-350 (b) FPL-02 |
Fig. 10. Residual carbonaceous materials of binder resin for phosphor paste after

calcination at 4007 (residual carbonaceous materials (a) : 0.028, (b) @ 0.188).
3-3-2. 79 dwiy Al 3 5 H9H 9 3¢
!

3G A pasteE AlRsle FFHS FJA i, db] A3 A 1~15mAEE FL3
A7} dA3EAY Paste C(B-350)9} Paste B(FPL-02)2 7198 paste® AHsto] <
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(a) (b)
Paste C (B-350) (luminance :@ 2474 cd/m’)

(a) (b)
Paste B (FPL-02) (luminance : 2278 cd/nt)

Fig. 11. Cross section(a) of intermediate layer and surface(b) after calcination at 400C
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(a) (b)
Fig. 12. SEM of phosphor layer(a) and intermediate layer(b) after calcination

(magnification : x 3000).
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Fig. 13. Viscosity of intermediate layer pastes.
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(a) (b)
Paste A (thickness : 3~5 gm, luminance : x cd/m’)

(a) (b)
Paste B (thickness : 2~3 um, luminance : 2527 cd/m’)

(a) (b)
Paste C (thickness : 1~1.5 m, luminance ® 2474 cd/m’)

g e 3

(a) (b)
Paste D (thickness : 0.1~1 gm, luminance : 2343 cd/m’)

g

A7

Fig. 14. Cross section(a) of intermediate layer and surface(b) after calcination at 400C.
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