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Vacuum-Electrostatic Bonding Properties of Glass-to-Glass Substrates
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Abstract: As an essential technology for the FED, VFD and PDP packaging having merits of no glass
frit and no glass tube usage, two sodalime glass substrates were electrostatically-bonded in a vacuum
environment, and the bond properties were compared with the case of bonding in atmosphere. The glass
wafer pairs bonded in vacuum using a-Si interlayer had a relatively lower bond strength than the ones
bonded in atmosphere under same bonding conditions (temperature and voltage). And the bond strength
was increased in the case of oxygen ambient. Through the XPS and SIMS analyses for the surface region
of a-silicon and bulk glass, it might be concluded that the lower bonding strength was originated from
the inactive silicon oxide growth occurred during the electrostatic bonding process due to oxygen
deficiency in vacuum.
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Fig. 1. Theoretical view on the glass-to-glass electrostatic
bonding using ITO-amorphous Si thin film structures.

Table 1. Deposition condition by sputtering

Process Deposited layers

Parameter ITO Sio, a-Si
Source ITO target Si target Si target
Initial pressure 3x10™° Torr

Work pressure 4x107* Torr

Temperature 150°C 120°C 120°C
Reaction gas Ar Ar:0, (9:1) Ar
Power 33 Whem® 1.8 Wem® 2.2 Wien?
Deposited rate 200 A/min 40 A/min 100 A/min
Thickness 1,500 A 200~1000 A 2,000 A
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Fig. 2. Bonding current curves measured during the

electrostatic bonding in (a) atmosphere and (b)vacuum
environments.
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Fig. 3. Dependence of bonding current curves on (a) the
vacuum levels and (b) ambient gases.
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Fig. 4. Influence of bonding (a) temperature and (b)
voltage on bond strength in the atmosphere and vacuum
bonding process.
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Table 2. Variation of bond strength as a function of O
concentration in Si interlayer

Si concent. C concent. O concent. Bond strength

Sample = og) (%] [%] [MPa]
#1 93.7 0.4 59 2.1
#2 88.2 0.3 11.5 2.8
#3 77.1 09 22 > 3.0 (4.7)
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