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ABSTRACT

In this study we introduced new technology and system of electro hydro
dynamic printing to make direct patterning for printed electronics. Electro
hydro dynamic printing technology is suggested for electrode pattern less
than bum and repair process of shorted electrode pattern due to
miniaturization, light weight, integration of electronics devices by rapid
emerging printed electronics industry. Electro hydro dynamic printing
technology overcame several fatal disadvantages of traditional inkjet printing
technology. Traditional photo-lithography process of MEMS process is capable
of precise micro pattern but, has several disadvantages such like high cost,
environmental problems caused by harmful chemicals, waste materials. It has
limitation to use photo-lithography for fabrication of electronics devices by
efficient cost, environmental—friendly process.

Various printing process 1is applied to overcome photo-lithography’s
disadvantages by developing flexible electronics. ink jet printing technology of
non-contact printing process is capable of direct patterning without substrate
damage and recently a lot of research work has been going on. It is difficult
to apply for fabrication of electronic devices deu to limitation of micro pattern
less than 10um, viscosity more than 50cps.

we developed integration control software that is capable of control of
patterning head and patterning system for implementation 5um electrode
pattern by using electro hydro dynamic printing process. we did experiment
of electrode patterning according to applied voltage and material supply
pressure and implemented 5um electrode pattern with +0.194 of standard

deviation by using electro hydro dynamic printing process.
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Table 1. Specifications of electronic precision pneumatic control unit
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Fig. 12 Prosess monitoring camera

Fig. 13 Material contact angle calculation Program
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Fig. 14 Distance measurement program between nozzle and substrate
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Fig. 15 Integrated process control software (main mode)

Table 2. Explanation of integrated process control software(main mode)
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3D PRINTING SYSTEM
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Fig. 16 Integrated process control software (custom mode)

Table 3. Explanation of integrated process control software(Custom mode)
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3D PRINTING SYSTEM
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Fig. 17 Integrated process control software (setting mode)

Table 4. Explanation of integrated process control software(Setting mode)
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Table 5. Specifications of AgNP

PG-007
Silver Contents 60wt% Size average 100nm
Viscosity 300cp Curing Temp < 1507TC
Surface Tension 50mN/m Adhesion 5B
Vehicle glycols Washing Water&alcohol
Conductivity 3mQ /sq/mil Storage Room Temp
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(a) (b)

Fig. 18 (a)Phenomenon of carbonized nozzle (b)Contact nozzle and substrate
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Fig. 19 Line witdh V, discharge frequency
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Table 6. Experiment parameters on the discharge frequency

H = Ak

HEg £ 2mm/s
EZ FI 40Hz, 60Hz, S80Hz, 100Hz

A7HHA 0.6kV

A TEEE 0.2kPa

=E-7 Az A 50um

s
:

(a) 40Hz (a) 60Hz

(a) 80Hz (a) 100Hz

Fig. 20 Images of line pattern according to discharge frequency
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) -0.5kPa (d) -0.5kPa~ -0.8kPa

Fig. 24 Images of non-uniform pattern according to pressure
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Fig. 25 Images of microelectrode pattern less than Hpum
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SEM 1mages of microelectrode pattern less than Spum
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