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Abstract: In this paper, hermetic sealing technology was studied for wafer level packaging of the RF-
MEMS devices. With the flip-chip bonding method. this non-conductive B-stage epoxy sealing will be
profit to the MEMS device sealing. It will be particularly profit to the RF-MEMS device sealing. B-stage
epoxy can be cured by 2-step and hermetic sealing can be obtained. After defining 500 um-width seal-
lines on the glass cap substrate by screen printing, it was pre-baked at 90°C for about 30 minutes. It was,
then, aligned and bonded with device substrate followed by post-baked at 175°C for about 30 minutes.
By using this 2-step baking characteristic, the width and the height of the seal-line could be maintained
during the sealing process. The height of the seal-line was controlled within 0.6 um in the 4 inches wafer
and the bonding strength was measured to about 20MPa by pull test. The leak rate, that is sealing
characteristic of the B-stage epoxy, was about 1077 cc/sec from the leak test.
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Fig. 1. Schematic diagram of RF MEMS switch structure
using the gold-gold bonding and B-stage epoxy
sealing.
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Fig. 2. Pattering properties for general epoxy (a) and B-
stage epoxy (b), and comparison of align key (c).
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Fig. 3. Height distribution of B-stage epoxy patterned by
screen printing on 4 inch glass wafer.
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Fig. 4. Photograph of bonded pair (a) and the cross
sectional view by SEM(b).
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Fig. 5. Photograph of fractured glass (a) and bonding
strength variation for time variation in ambient and
water environmen (b).
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Fig. 6. Photograph of unit cell for He leak rate test.

Table 1. Leak rate of unit cell by He leak detector

Measured rate [cc/sec]

One cell Three cell Four cell

1x1077 1.6x1077 2.2x1077
1.5x1077 2.3x1077 3.1x1077
1.3x107 1.7x1077 1.7x1077
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