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Abstract: In this paper, the polymer adhesive bonding technology using wafer-level technology was investigated and
warpage results were analyzed. S and glass wafer was bonded after adhesive polymer layer and dam pattern for uniform
state was patterned on glass wafer. In this study, warpage result decreased as the low of bonding temperature of Si wafer,
bonding pressure and height of adhesive bonding layer. The availability of adhesive polymer bonding was confirmed by

TC, HTC, Humidity soak test after dicing. The result is that defect has not found without reference to warpage.
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Fig. 1. Corss-sectional structure of CCM assembly using CIS CSP
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Table 1. Materia properties of test samples

Type CTE Young's Modulus Shear modulus  Height
(ppm/°C) (Gpa) (Gpa) (um)
S 238 190 750
Fig. 2. Schematic of intermediate layer wafer bonding using Glass 318 70.9 289 500
polymer for CIS. SO, 0.6 69 30~100 0.1
Table 2. Properties of adhesive polymer
Type Tg(°C) CTE Tensile Strength Elastic Modulus ~ Water Absorption
DMA TMA (-65~150°C) (ppm) (MPa) (GPa) (%)
Polymer 215 201 56 90 22 15

nlo]l A2 AR} 9 714 8k5] %] A 167 A 1% (2009)
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Fig. 3. Wafer level bonding fabrication process flow

Table 3. Wafer bonding conditions

Bonding temp.(°C) pressure  Height  Time Rising time

S Glass (N) (um)  (min)  (°C/min)
Min. 130 130 5000 10 60 5
Max. 190 190 8000 20 90 20

Adhesive
polymer layer

Fig. 4. Schematic diagram of warped wafer
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Table 4. Reliability test conditions

Type Test condition

TC(1) -55~125°C 100, 200, 300 cycle

TC(2) -65~150°C 100, 200, 300 cycle
Humidity soak  85°C/85% RH 100, 200, 300 hrs

HTS 85°C 100, 200, 300 hrs

Fig. 5. S and glass bonding sample using Adhesive polymer
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Fig. 6. Warpage test results with (a) bonding temperature, (b)
bonding pressure, height of intermediate layer, (c) rising
time and bonding time
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Table 5. Reliability test results

Test condition Scope Result
result
100cycle 0/22 PASS
TC(1)

(-55~125°C) 200cycle 0/22 PASS
300cycle 0/22 PASS
100cycle 0/22 PASS

TC(2)
(-65-150°C) 200cycle 0/22 PASS
300cycle 0/22 PASS
100hrs 0/22 PASS
(;%ggg/ﬁﬁ) 200hrs 0122 PASS
300hrs 0/22 PASS
100hrs 0/22 PASS
HTS
. 200hrs 022 PASS
(85C)
300hrs 0/22 PASS
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