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Abstract  This paper reports an improved bonding method using the TPA (isopropyl alcohol) assisted low-
temperature honding process for the PMMA (polymethylmethacrylate) micro CE (capillary electrophoresis)
chip. There is a problem about channel deformations during the conventional processes such as thermal
bonding and solvent honding methods. The bonding test using an IPA showed good results without channel
deformations over 4 inch PMMA wafer at 60°PC and 1.3 bar for 10 minutes. The mechanism of IPA bonding
was attributed to the formation of a small armmount of vaporized acetone made from the oxidized IPA which
allows to solvent bonding. To verify the usefulness of the IPA assisted low-temperature bonding process, the
PMMA micro CE chip which had a 45 gm channel height was fabricated by hot embossing process. A functional
test of the fabricated CE chip was demonstrated by the separation of fluorescein and dichlorofluorescein. Any
leakage of liquids was not observed during the test and the electropherogram result was successfully achieved.
An IPA assisted low-temperanure honding process could be an easy and effective way to fabricate the PMMA

micro CE chip and would help to increase the yield.

Key words Hot Embossing, PMMA (polymethylmethacrylate), Capillary Electrophoresis, Plastic Chip,
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Fig. 1. Photomask design of micro CE chips.
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Fig. 3. Schematic fabrication process of PMMA micro CE
chips.
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Table 1. Applied voltages and times for the capillary electrophoresis test with PMMA micro CE chips.

Time (s} H1 &V) H2 kV) H3 (kV) H4 (kV)
Sequence 1 (injection) 60 1.1 1.75 0 1.6
Sequence 2 (separation) 200 24 2.0 2.0 0
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Table 2. Surface deformations and bonding results at various bonding conditions.

Temperature (°C) Pressure (bar) Surface deformation Bonding result
13 No No
30
3.6 No No
. 1.3 No No
Thermal bonding 60
3.6 No No
100 13 Negligible No
3.6 Negligible Yes (partial)
30 13 = 50 tm Yes
3.6 > 100 tan Yes
. 1.3 > 200 tam Yes
Acetone bonding 60
3.6 > 200 tam Yes
1.3 = 200 Yes
100 #m
3.6 > 200 tam Yes
13 No No
30
3.6 No No
13 No No
50
3.6 No No
IPA bonding —
60 13 Negligible Yes
3.6 Negligible Yes
1.3 2 > Ye
100 m ©

3.6 3 pm > Yes
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Table 3. The changes of imprinted PMMA wafer before and
after IPA low-temperature bonding process (bonding
temperature was 60°C, pressure was 1.3 bar and time was
10min.)

Top (tam) Bottom (tm) Height (zan)
Before 43,14 +£03 123.2+0.6 473104
After 44.20+1 125212 455+1.1
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