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Bubble Detection Technology for Piezo-Driven Inkjet Heads to Improve Reliability of Inkjet Process
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In the manufacturing of electronic devices including semiconductors and flat panel displays, the inkjet method has been attracting increasing

attention as a technology to minimize material loss.

However, the inkjet method has not been widely used in mass-produced manufacturing lines

due to the difficulty of achieving jetting stability control in piezo-driven inkjet heads.
Toshiba has developed a jetting failure detection unit and a detection algorithm that actualize real-time in-situ monitoring of all jetting and improve the
reliability of the inkjet process by the use of piezo actuators in the piezo-driven inkjet heads as sensors to detect jetting failures caused by air bubbles.
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Flow of jetting failure detection
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Structure of piezo-driven inkjet head and waveform of voltage applied to
piezoelectric transducer
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Block diagram of jetting failure detection unit
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Increase in size of air bubble in inkjet head by laser irradiation

145s

140s

130s

1255

105s
HMEBDEFEZ OB ELEZDEIHSDRFE

AT Os

135s

8. BEEBHFHETORIADEE — L —F TAKL 72 RERELT
DEIAHY, Primary Bjerknes Forces 2 Xo>THENGFADIETH 554X
75 AN FREL 72,

Behavior of air bubbles generated by focused laser beam under ultrasound field
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Air bubble generation method in inkjet head
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Experimental setup with inkjet machine and results of jetting failure detection
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Results of FFT with and without ink drop on board
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Results of fast Fourier transform (FFT) at jetting, non-jetting, and after recovery
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