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Abstract: Acryl binder is a representative organic additive for the manufacture of the display electronic equipment.
Acryl binder is usually synthesized by radical copolymerization. Glycidyl methacrylate (GMA), methyl methacrylate
(MMA), and methacrylic acid (MAA) were used in this copolymerization of acryl binder. In this study the silane type
mercaptane compound was used as a chain transfer agent (CTA) to enhance the adhesion property of the acrylic
binder. The CTA used in this experiment was (3-mercaptopropyl) trimethoxysilane (MPTMS). Molecular weight of
the copolymer, thickness of the coating, transmittance, and adhesion property were measured. The molecular weight
was controlled and the adhesion property was improved by using this silane type chain transfer agent.
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Figure 1. The structure of TFT- LCD.
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Figure 2. The structures of monomers and chain transfer agent.
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Table 1. Effect of the Chain Transfer Agent on the

Copolymerization

Copolymer gﬂ%}‘; (313/{) I\gVPVTt%S SC*(%) MW’  PDI
1 0.35 1.00 - 355 11800 2.26
2 0.35 - 0.35 36.1 19000 2.61
3 0.35 - 1.00 35.0 12300 2.24
4 0.35 - 1.75 322 7300 1.76

“SC: Solid content. "MW: Molecular weight by GPC. ‘PDI:
Polydispersity index(M,/M,).

Table 2. Effect of the Curing Condition and the Rate of
Spin Coating on the Thickness of the Films for Copolymer
1 and 3

Thickness(pum)
after 2 min at 120 °C after 1 hr at 200 °C
[SB] [HB"]
No RPM Copolymer 1 Copolymer 3 Copolymer 1 Copolymer 3
1 1000 5.29 5.42 2.58 2.61
2 1100 5.01 5.25 2.49 2.53
3 1200 4.80 4.89 2.41 2.50
4 1300 4.60 4.65 2.20 2.29
5 1400 4.28 4.40 2.16 2.26

“SB: Soft bake. “HB: Hard bake.
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Figure 3. GPC graphs of the copolymers 1, 2, 3, and 4.
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Copolymer Percent area removed Adhesion grade(ASTM")
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Figure 8. CCD camera images after adhesion test. (a), (b) copolymer
1; (¢), (d) copolymer 3.
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Table 4. Effect of the Curing Conditions and the Rate of
Spin Coating on the Thickness of the Films for Copolymer 2

Thickness(pum)
after 2 min at 120°C [SB] after 1 hr at 240°C [HB’]

No rpm Copolymer 2 Copolymer 2
1 1300 5.21 2.64
2 1400 4.99 2.61
3 1500 4.61 2.55
4 1600 4.45 2.51
5 1700 421 2.49

“SB: Soft bake. "HB: Hard bake.

Table 5. Effect of the Curing Conditions and the Rate of
Spin Coating on the Thickness of the Films for Copolymer 4

Thickness(pum)
after 2 min at 120°C [SH] vafter 1hr at 240 °C [HB]

No rpm Copolymer 4 Copolymer 4
1 600 5.72 2.54
2 700 5.49 2.52
3 800 5.09 2.50
4 900 4.80 247
5 1000 4.50 247

“SB: Soft bake. "HB: Hard bake.
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Figure 9. CCD camera images of adheson test. (a), (b) copolymer 2;
(c), (d) copolymer 4.
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