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Abstract: In this study, the cool-off type thermosensitive pressure sensitive adhesives (PSAs) were prepared using vinyl
acetate and acrylic monomer having long side chains for a dicing tape. Behenyl acrylate (BA), isobornyl acrylate (IBOA),
and acrylic acid (AA) were dropped into vinyl acetate (VAc) monomer solution and underwent radical polymerization
in varying composition ratios of monomers at the same time. Molecular weight and polydispersity of the prepared PSAs
were measured by using gel permeation chromatography (GPC). After crosslinking with aluminum acetylacetonate (Ala-
cac), adhesive properties were evaluated by peel strength and shear strength tests at 20, 40, 60 and 80 °C. Thermal
properties were evaluated by differential scanning calorimetry (DSC) and thermomechanical analysis (TMA). The
suitability as a cool-off type thermosensitive PSAs was confirmed through the temperature dependent adhesion char-
acteristics, and the reason why the temperature sensitivity was shown through the evaluation of the thermal properties
was proved.

Keywords: pressure sensitive adhesive, vinyl acetate, side chain alkyl acrylate, thermosensitive, dicing tape.
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Figure 1. Schematic structure of the thermosensitive PSAs.

Table 1. Ratio of the Thermosensitive PSAs

O—f-CHz-LCH,

VAc BA IBOA AA
Copolymers
wt% (g mol)
VA 30 30 (52.5, 0.61) 40 (70, 0.18) 25 (8.75, 0.21) 5 (8.75, 0.12)
VA 40 40 (70, 0.81) 30 (52.5, 0.13) 25 (8.75, 0.21) 5 (8.75, 0.12)
VA 50 50 (87.5, 0.10) 20 (35, 0.09) 25 (8.75, 0.21) 5 (8.75, 0.12)
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Table 2. Molecular Weights and Thermal Properties of the Thermosensitive PSAs

Copolymers M,(Da/mol) M, (Da/mol) PDI* T (°C) T, (°C) T/ (°C)
VA 30 90300 546100 6.05 40.65 51.5 37.6
VA 40 73200 469200 6.40 47.07 42.8 28.9
VA 50 51200 307500 6.01 43.07 31.3 -

“The number average molecular weight. "The weight average molecular weight. “Polydispersity index(M,/M,). “Glass transition temperature.

“Melting temperature. /Crystallization temperature.

A3HA A3t Fshk= A3k (dropping polymerization
method)oﬂ o3lod A|Z3FATE. Table 2004, € H2HA<]
A et FAFM, )] ZHE 546100, 469200 B 3075002
e o mel & el F4 ol VAce] kg F]
TE 7L£/\-1 x%il;q]i /\‘I._Q_ 7];:61— 74_‘1:& }__-:%_1 z[: o]oig]_ 33

BEE &Y. 7l SA ] ALe2 °‘HWOE LR
Akl o9, A, 7l 3 2R 4T Aol o=d
0. & Aol e, AEES 45 7h1-1ﬂi AHEE
Alacac®] 7hl &8-8 ZAFSISITh. Figure 2& 7hwA|e] o
o] me AR ES e Rol). TlAls 2EEAe AR
@719} wrSslel FETAE Thnngsiel 7184 FAE

8] ek 2 SN It 7uA] deFo] 0.5%91 AZEA|
o] o WY g0l ek e Sao] F/104%
AT s A et Bk o 5 slev, sag
& B892 Alacac 0.5%7H EHH 0 R Ao HAF
oiE]_ 36,37

2112k £, A E AzA e A g —L‘?_—Z}Ek(Mw), T
Bt EAEH(M,) 2 TR (PDDE GPCE B35t £33}
o Table 20 YERNSITH At o g AFEQ hjé,(one-feed
polymenzatlon)oﬂ oJste] AlxH AL g A wkg
A 87 e VAcY] ko] 8= _E;(].Eko] uﬂ_?_ ZrobRl
oL °‘F42% Aok 2 vkl 2 HEAIE A

Gel Fraction (%)

0.0 0.25 0.5 0.75 1.0
Crosslinking Agent Addition (%)

Figure 2. Gel fraction of the thermosensitive PSAs.
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