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Development of Measurement System for Contact Angle and Evaporation

Characteristics of a Micro-droplet on a Substrate
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We developed inkjet based measurement system for micro-droplet behavior on a substrate. By
using the inkjet dispenser, a droplet, which is as small as few pico-liter in volume, can be jetted
and the amount can be controlled. After jetting, the droplet image on the substrate is acquired
from side view camera. Then, droplet profile is extracted to measure droplet volume, contact
angle and evaporation characteristics. Also top view image of the droplet is acquired for better
understanding of droplet shape. The previous contact angle measurement method has limitations
since it mainly measures the ratio of height and contact diameter of droplet on a substrate. Unlike
previous measurement system, our proposed method has advantages because various behavior
of droplet on substrate can be effectively analyzed by extracting the droplet profile.
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(a) Photo of experimental setup
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Function Generator

Vision board
(b) Schematic of experimental setup

Fig. 1 Inkjet based Contact angle measurement system
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Previous method Proposed method
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—profile and shape measurement|
—contact angle

26 (contact angle)
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Binary image analysis Edge detection technigue

Fig. 3 Edge detection techniques
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(a) hydrophobic (b) hydrophilic

Fig. 4 Contact angle calculation
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Fig. 5 Volume measurement using edge detection
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Fig. 6 Contact angle behavior during evaporation
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Fig. 11 Droplet behavior on glass substrate
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