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Abstract

We present a model and experimental results o
i i ven self-assembly. The assemb
aqueous environment, using a heat curable adl
lubrication and mechanical bonding. "Silicon'p
matching hydrophobic binding sites, which
surface energy minimization. Force balance ai
part leads to a model describing the depe
assembly parameters such as adhesive volul
interfacial tension. The effect of adhesive

investigated exp entally. Tilt correction of
achieved by providing external energy to

vibration.

Design

+ Wafer-scale 3-dimensional microelectronics
density needs high part lateral size to thicl
silicon parts
Rectangular binding site allows for asyi
flexibility in the circuitry design
The length to width ratio of rectangular b
more than 1.3:1 to get correct assembly ol
binding site
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Substrate
Binding sites are patterned using Cr/Au @
silicon substrate

A self-assembled monolayer (SAM) of thiol
attaches to the gold is used to make binding
contact angle: 110°) by soaking the patts
dodecanethiol in ethanol overnight

Part

- Binding sites are patterned using CrfAu e
silicon wafer: lab atmosphere exposed gold
70° which is hydrophobic enough for our puii

« A grinding process from the back side of &
wafer to 100pm, and then the wafer is diced
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Before vibration

After vibration
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art approach during assembly causes vertical

ns show that the energy minimum of the

achieved by external agitation which provides

& system to transfer to the global energy

sed as external agitation by p ioning the
the stage of a speaker, connected to a signal
9V sinusoidal wave for 2 minutes

Fart Tilt Angle (deg)

a function of assembly parameters is proposed
imization of part tilt in capillary-based self-
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