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ABSTRACT

This paper discusses the application of Si-Borosilicate glass scaling to a new sealing method which utilizes a large

electroslaiic field to pormate bond {ormation al relatively low temperatrres.
Bonding mechanism and the effect of bonding time, bonding temperature, glass thickness, and surface ronghness

on the bond strength were investigated.

Application of a de voltage across bonded specimen gradually produced a layer of glass adjacent silicon which was
depleted of mobile ions. As a consequence, an increasingly larger fraction of the applied voltage appeared across
the depleted region, and very large electric field resulted. This field accompanyed by large electrostalic force acted as

driving force of strong bond. And stronger bond was formed with increasing bonding time and temperature, A low
temperature preoxidation is advantageous for the Si surface having a rougher surface finish than ! microinch.
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1 2. Box furnace

3. Temperature controller 4. Heating elements
5
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. DC power supply

. Ampermeter 6. Stainless steel electrode
. Borosilicate glass specimen 8. Si metal specimen
9. Teflon wire
Fig. 1. Schematic diagram of bonding apparatus by
electric feld.
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lig. 2. Schematic diagram of measuring circuit of space
potential distribution and schematic design of
layered glass sample.
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Fig. 4. Cross section of etched Si-borosili cate glass seal.

(X 160)

Fig. 5. EPMA line patiern of Ma plated out as metal
on the cathode face of glass. (X 1000}

Fig. 6. X-ray image of Ma metal in Fig. 5.
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Fig, 8. Cross section of glass-metal interface prior 1o
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Fig. 9. Photograph of sealed specimen.
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