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Adhesion Properties of UV-curable Pressure Sensitive
Adhesives for Dicing Tape
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ABSTRACT

UV-curable pressure sensitive adhesives were prepared by blending acrylic copolymer, co-
polymerized with butyl acrylate, acrylic acid and methyl methacrylate by solution polymeriza-
tion, and trimethylolpropane triacrylate. The PSAs were evaluated by adhesion strength with
varying UV dose, and also glass transition temperature (T,) of PSAs were measured. When
exposed on UV irradiation, the PSAs showed the decreased adhesion strength and increased
Ty And following UV irradiation, the PSAs did not leave any residue on wafer after peel off
PSA.
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Figure 1. Schematic diagram of the dicing process using UV-curable PSA.
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Semi-IPN Structure
Figure 2. Schematic illustration of UV-curable PSA to semi-IPN structure.
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Figure 3. Process equipment for radical poly-
merization.
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Table 1. UV-curable PSA Formulations
Sample BA (wt%) AA (wt%) MMA (wt%) TMPTA (phr) FI (phr}
DP-10-10 823 7 10 10 1
DP-10-20 83 i 10 10 1
DP-10-30 83 7 10 10 1
DP-20-10 7 7 20 20 1
DP-20-20 73 7 20 20 1
DP-20-30 7 T 20 20 1
DP-30-10 63 7 30 30 1
DP-30-20 63 7 30 30 1
DP-30-30 63 7 30 30 1
of UV =ARES (. 180, 360. 540. 720, 900 Table 2. Thermal Properties of UV-curable PSA
md/em’2 WA A HHA F ouRnE ; UV dose
180°, u}ﬂl 2% 300 mm/min2 A!-‘i?&_” u}ﬂljl Sample fl’I‘l-.L"CII‘Iz} Te (T} |AH [J/g)
A HAHE FA % 0 -49 .7 106.5
2.4, MAMe| 2y 4F &A™ W @y myg o0 B A 1S
= Bpat a40 —2?.9 9.7
] -45.3 114.8
As 449 98 4AE Aqap) gy DPOS0L 180 185 9.4
Tesb S8H(4H, J/g)e DSC (differential 540 1T 9.5
scanning calorimeter, TA @Q-1000, NICEM, 0 -32.1 110.6
Algdgta) g ARg-sle] -80~150T#2] 10T DP-30-30 180 “10.8 10.3
/min2] _%E £va 2xsjedrl APz & 540 -5.1 9.6
o|la AEAZ F deold F @& AdARE %
watslz] f]siA el el 25 mm*25 mm
Wz oz UL Holx UV FAl & Sxoz gk Ztwd =7} ofF & Afele Tl 23

T —

uke]gh ¢le]=li= photomicroscope (Zeiss, Ax-

iophotlsE AREste] 100wfe] uv]&= sH3shyd
c},

3. &1 9 &
3.1. €8ME(Thermal Properties)

dubx e 2 g vXEAH homopolymer)d] Ts

= Ao 7helA, 9] S du, A7
1R AE § 3EA B2 72 el Wsp

ek, shad aaHs ¥ $49e

7 Tel Eol7ih o] e WaA Ay ”

g Est Toe AgA WAE o3 YA

A

A ekl w3 T2 apAzk 44 54
T sk, AlfAde] glis ARoR fAE &
les AS= 74 A e ddshs felde] o

Ho] vpeptA|nt A4 (miscibility)e] E‘\li'%i
#2]de] ¢dee] shiftdt Hel2 =HA ep
FAE olzd FEFAE AY 2EAR o]
=495 TMPTAF UV =4 98 7Ragh-3-
o] Al B=w gemi-IPN +EE o|FA Hrcf
semi-IPN2 A#332 v ES] A (network) 2}
7has aiAl vEYARE o] FeiF FERE AE
7He] A8AE Te 38E 534 o7 94771 &
sk 3 el SAE semi-IPNg| A
AL eleln ] fa] DSCE FallA T.2 3
gleda AAE Table 240 vlehligdel, UV 24}
A MMAS] kel Z7Hgdl w2t 49.77C,
-45.3C, -32.7CE Tot sl A 82 v
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Figure 4. Change of adhesion strength of DP-
10-10, DP-10-20, DP-10-30 with wvaria-
tion in UV dose.
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Figure 5, Change of adhesion strength of DP-
20-10, DP-20-20, DP-20-30 with varia-
tion in UV dose.
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Figure 6. Percentage of UV transmission di-
rectly and through PET film.
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Figure 7. Change of adhesion strength of DP-
30-10, DP-30-20, DP-30-30 with var
iation in UV dose.
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Table 3. Surface Residue Observation by Photo-

microsope (x100)
Residue Residue
Sample (before UV, (after UV,
0 mJ/em®) 540 mJ/em®)
DP-10-10 A Little None
DP-10-20 A Little None
DP-10-30 A Little None
DP-20-10 A Little None
DP-20-20 A Little None
DP-20-30 A Little None
DP-30-10 A Little None
DP-30-20 A Little None
DP-30-30 A Little None
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