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Abstract

A thermal transfer method was developed novel method to form the phosphor
screen for monochrom VPT. This method have advantages of simple process, clean
environment, saving raw material and running-cost. But now applying phosphor
screen for thermal transfer method has been formed three layers (phosphor layer,
ITO layer and thermal adhesive layer) on the PET film as substrate. This is
complex process, consumption of raw-material and require of high cost. Also ITO
paste at present has been imported from Japan. To improve these problems, we have
developed ITO paste as conductive paste by using ITO sol and binder
resin(fAA3003). ITO paste developed in this study has both conductive and excellent
thermal transfer abilities. Thus we could manufacture phosphor screen formed two

layers (phosphor layer and ITO layer).
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Table 1. The properties of ITO sol

item test result
solid contents(%) 30 £ 0.1
particle size in nano-powder 10~12 nm
particle size in colloid 30~40 nm O
i pH(at 22°C) a 55 + 05
base ethy! alcohol(above ‘99.5%)
| chemical composition 5 to 15% SnOs doped In:0z
~~~~~~~~ ) purity 99.99%
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283 ITO sol 4olA ITO 9429 F8lE& TEM(Transmission electron microscopy)
#2ds T8 fig. 19 JEMAA R, 9474 7] EEE fig. 291 Yt iU

Fig. 1. TEM image of ITO particle in ITO sol.

Fig. 2. The particle size distribution of ITO particle in ITO sol.

233 AHPE o83t ITOZFE FAs7] A= ITO sold]l =3 AAHY %
A E 74 vidnrt et B AgdA e 110-150CAA 253 S48 Y
o] frejol i@ Aol yehta, £ FEE 2E7F 350-430T Q) oA EA S XA
o} 23d AHHAA AF}E Py 8A Y a-terpineol S EF3HA HIJIHE ALEEHA
o otz gA FAd dE 54 table 201 YeElUT 22ln HIMARE ITO ol
Eo 2334 A ¥, HEF AHE d7] A& A2Y AL BYK-361 AHEHA
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Table 2. Comparative properties of acryl resins

items AA3003 M5001 BK resin
composition MMA EMA MA-AAm
molecular weight 50,000~ 300,000~ 50,000~
(Mw) 100,000 400,000 150,000
Tg temperature(T) 80.0 75.4 110
- o
viscosity 17000 11000 234000
(mpa * s) ‘
solid(N.V, %) 50 15 70

Table 2904 MMA<T methylmethacrylate®], EMA¥ ethylmethacrylate, MAT
methylacrylate, AAm2 acrylamide® 2] v) gt}

2-2. ITO Sol2E Ax 2 43 34
ITO #Hoj2EE Ax37] M o2 +AY ITO sol, £ Al(terpineol), 1231 3
7}Ale} £33 E table 33 2o},

Table 3. Blend systems of acryl resin/phosphor/terpineol

No. binder ITO j additive
o)) AA3003+terpineol(7:3) !

(2) M5001 ITO sol } leveling agent
(3) | BK resin+terpineol(7:3) |

wt2% 80 18 ; 2

ITO #lo]2E°] Az Wy HWA o3 X vF EE &4 33 uvigd
AP A(BYK-361)E Wi, 1% I¥t7|(dispermat CV)E ©]&3td 1000mpme 2
30minE¢t kel th 2 & wHkg £dd ITO solg T $Y &5 Aoz
Fgh FAAPROZH Hol2EE 4AENY. Axd ITO Hol2EE 325““1‘]—4 SUS
TARZ AEE 239 #E o]l PET & 9o 9A Add dF43 Yol 2=
A = 100CHAA 10minZt AZRFeZH [TOFS ARG Az 32 =
2 dAAE FE 8 dd ol GAA 2 24P EZN VPT §39e a4s
Ao B AFeA Agd A T fig. 39 YERAHL
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Fig. 3. The manufacture process of phosphor screen for VPT by thermal-transfer.
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Fig. 4. TGA results of acryl resins.
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Fig. 5. The shear rate dependence of viscosity for ITO pastes.

A% 2 A= E 7HR ITO Hol2EE 23d AH3 ¥, AL ITOZFY FAAA
Z3E table 49 HEHAATE o] i HA & 110—150'Ci WEstglen, AL AL
< 20s2, FAYE kg2 FFA

Table 4. The thermal-~transfer ability results of ITO pastes

sample——C__ | 110 120 130 140 150
paste(1) A o} o o} o)
paste(2) x x x x x
paste(3) 0 0 o) o) o}

(O : excellent, A : good, x : poor)

Table 48 E 9, vlRle FAZH M5001-8 A3 Slo]2E(2)Y ZH$, <93 QE"“
ME AAZE HA ki, AA3003% terpineolS BlOITE AR 3 HolAE()Y A
110C 9 AAEEdAE FEH o2 AL EFo] HAs Y, 120C o] oA E Z“V‘LE}V}
9431, BK resin® terpinecld HIRIGZ Al&3 HolAE((3)9] ZHAfd: 43 w
AP XA S48 HdAEE B ogd Az RY uiddy 3] 2 %7‘4"}
TEol ¢y, FFAFTHY ANFLo] PP AL o E FI¥FE F4
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Fig. 6. SEM results of ITO film after firing at 450C.
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Fig. 7. The transmission of ITO film in visible light region.
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Fig. 8. The luminance plotted against cathode current for VPT panels.
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