Design and Characterization of a Monolithic Integrated Thermal Inkjet Printhead
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ABSTRACT
In this paper, the fabrication of silicon microfluidic channels for monolithic inkjet printing devices is described. Two planarization
processes for silicon microchannel have been developed. One is through-hole etching via SiC films and then planarizes it by
plasma-enhanced chemical vapor deposition (CVD). The other is to fill the microfluidic channels with silicon oxide by low-pressure
CVD and subsequent by chemical-mechanical polishing. The process technology (six masks) was demonstrated by the fabrication of
a monolithic silicon microchannel structure with ink slot for thermal inkjet printing. The channel width and the nozzle diameter can
be controlled form 80 to 20 mm and 50 to 10 mm, respectively. This continuous study is expected to establish some pilot experience
for the next generation of photo-quality page-wide printheads. The platinum thin film is used as a heater material for the present
thermal inkjet printhead due to its high thermal stability. However, the platinum thin film can not easily be etched and will form the
volatile by-products, resulting in fence patterns. Experimental studies of the etching of platinum have been performed with a
photoresist mask in an inductively coupled plasma. High etch rates (=50 nm/min) with fence-free patterns can be achieved under an
Ar/CF4/CI2 mixture gas. Finally, a stroboscope system for allowing the view of dynamic phenomena for ink droplet shooting to the
paper has been developed. The characterization and operation parameters for a thermal inkjet printhead were studied in order to
further improving the present design of the monolithic integrated thermal inkjet device.
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