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Abstract: Ultra violet (UV) curable pressure sensitive adhesives (PSA) were prepared by controlling both the
structure of acryl copolymer and the functionality and content of multi-functional monomers. Acryl copolymer
worked as the base polymer for giving the tackiness. Multi-functional monomers were used to vary the
crosslinked structure and the degree of crosslink. Acryl copolymer showed the reduced peel strength after UV
curing by decreasing the content of 2-ethylhexyl acrylate in the monomer composition. Both the peel strength of
PSA and the content of residue found on silicon wafer decreased after UV curing by increasing the functionality
of multi-functional monomers. UV curable PSA containing 20 phr six-functional monomer showed the higher peel
strength before UV curing and the lower peel strength and the least residue on silicon wafer after UV curing.

Keywords: ultra violet, photo-curing, pressure sensitive adhesive, acryl copolymer, multi-functional monomer.
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Figure 1. Schematic diagram of polymerization apparatus.
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Table 1. Polymerization Conditions and Physical Characteristics of Acryl Copolymers

Composition(g)

Reaction conditions

Conversion  Viscosity Molecular weight T,
EHA MA  MMA  AA  Temp.°C) Time(hr) (%) (cps) (g/mol) O

PA-1 180 270 25 25 90 6.5 98.3 6800 390000 -18
PA-2 225 225 25 25 90 6.5 97.2 6200 410000 221
PA-3 270 180 25 25 90 6.5 96.0 6300 370000 -25
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Figure 2. Chemical structures of crosslinking agent and multi-func-
tional monomers.
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Table 2. Compositions of PSAs Prepared with Acryl Copolymers
of PA-1, PA-2, and PA-3

PSA PA-1HA PA-2HA PA-3HA
Acryl copolymer PA-1 PA-2  PA-3
Crosslinker L-75(phr) 2.5 2.5 2.5
Multi-functional monomer DPHA(phr) 20 20 20
Photoinitiator Irg 184(phr) 5 5 5
I =fter UV
R before UV
1400
= 1200
Q
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k=)
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=
‘é’ ]
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D 400
©
o ]
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04
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PA-2HA
Contents of EHA

Figure 3. Variation of peel strength of various UV-curable PSAs
depending on UV irradiation. PSAs were prepared with acryl copoly-
mer PA-1HA, PA- 2HA, and PA- 3HA containing EHA content.
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Table 3. Compositions of PSAs Prepared with Acryl Copolymer
of PA-1 and Various Multi-functional Monomers

PSA PA-THA PA-1TA PA-1DA
Acryl copolymer PA-1 PA-1 PA-1

Crosslinker L-75(phr) 2.5 2.5 2.5

DPHA 20 - -
Multi-functional
monomer TMPTA - 20 -
(phr)

TPGDA - - 20

Photoinitiator Irg 184(phr) 5 5 5

1400 4

1200+

1000 4

800 4

600 4

400 4

Peel strength (gf / inch)

200+

PA-1TA PA-1D,
Functionality of multi-functional monomers

Figure 4. Variation of peel strength of various UV-curable PSAs
depending on UV irradiation. PSAs were prepared with acryl copoly-
mer PA-1 and various multi-functional monomers TPGDA, TMPTA,
and DPHA containing 2, 3, and 6 carbon double bond functionalities,
respectively.
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Figure 5. Surface image of silicon wafer after peeling of various PSAs
:a) PA-1HA; b) PA-2HA; ¢) PA-3HA; d) PA-1TA; e) PA-1DA. Scale
bar represents 100 pm.
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Table 4. Compositions of PSAs Prepared with Acryl Copolymer
of PA-1 and Various Contents of Multi-functional Monomer
DPHA

PSA PA-1HAO5 PA-1HA10 PA-1HA15 PA-1HA20
Acryl copolymer PA-1 PA-1 PA-1 PA-1
Crosslinker L-75(phr) 2.5 2.5 2.5 2.5

Multi-functional

monomer DPHA(phr) ~ ° 10 15 20
Photoinitiator Irg
184(phr) 3 5 5 5
—a— Before UV
] o After UV
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Figure 6. Variation of peel strength of various UV-curable PSAs
depending on UV irradiation. PSAs were prepared with acryl copoly-
mer PA-1 and various contents of multi-functional monomer DPHA.
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Figure 7. Surface image of silicon wafer after peeling of various PSAs
: a) PA-1HA-05; b) PA-1HA-10; c) PA-1HA-15; d) PA-1HA-20.
Scale bar represents 100 pm.
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