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Effect of Conductive Particles on Electrical Conductivity using
EHD Ink Jet Printing Technology

Ju-Hun Ahn, Yong-Chan Lee, Dae-San Choi and Chang-Yull Lee

Department of Aerospace Engineering, Chosun University

Abstract

ACF, which is used for the transparent electrode film is manufactured by the thermocompression method
with conductive particles. However, the method has disadvantages since there are many wasted materials and
the process is complex. To overcome the demerits of the conventional method, EHD printing technology with
conductive particles ink is proposed. The line thickness of patterning is influenced by the characteristics of
the inks and the printing conditions. Therefore, it is salient to find the most conducive conditions for the
micro patterning. In this paper, the ink with conductive particles was manufactured, and the patterning results
were obtained by varying the nozzle thickness and the flow rate. The electrical conductivity according to the
ejection of the particles ink is obtained.
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Fig. 1 Experimental Equipments of EHD Ink Jet
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Fig. 2 Schematic Diagram of EHD Ink Jet Printing
System
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Fig. 3 Mechanism of EHD Ink Jet Printing
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Table 1 Nozzle Sizes for Experiments

. ID Size™ OD Size™
Gauge
(mm) (mm)
27 G 0.20 0.41
30 G 0.15 0.30
32 G 0.10 0.23

*Nozzle Size *xInner Diameter, ***Quter Diameter
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Fig. 4 Meniscus Shapes of Nozzle Sizes
[(a):27 G, (b):30 G, (c):32 G]
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Fig. 5 Printing Results according to Flow Rate
in 27 G Nozzle (X1200) [(a): 5 pl/min,
(b): 10 wl/min, (c): 15 pl/min]
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Fig. 6 Printing Results according to Flow Rate
in 30 G Nozzle (X1200) [(a): 5 wul/min,
(b): 10 pl/min, (c): 15 pl/min]
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Fig. 7 Printing Results according to Flow Rate
in 32 G Nozzle (X1200) [(a): 5 wul/min,
(b): 10 pl/min, (c): 15 wl/min]

Table 2 Line Thickness with Printing Results

Nozzle Size
27 G 30 G 32 G
Flow | ° pl/min | 70 ym | 70 pm | 60 pm
Rate | 10 ju/min | 120 pom | 130 wm | 110 pm
15 pl/min | 170 pm | 170 pm | 170 pm
Ha A3 Aaelr. £ Al 7 =& FAC 5

pl/min, 10 pl/min, 15 pl/min® SL3tA A 714
3 2718 F0o9, Fig. 5-7(a)& 5 ul/min, Fig.
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a4y Axs Kol )
Table 2¢ ®]a A3}
s ol 83 =

6 X 107 Line Thickness

271G
30G
| SZG

Line Thickness(um)
w £

[S]
T

5 6 7 8 9 10 11 12 13 14 15
Flow Rate(ul/mm)

Fig. 8 Line Thickness according to Nozzle Size and
Flow Rate



Table 3 Resistance according to Nozzle Sizes and Flow Rate

Nozzle 22 G 27 G 30 G 32 G
Flow Rate
20 5 10 15 5 10 15 5 10 15
(ul/min)
Resistance
0.056 3.3 0.9 0.7 54.5 41.5 9.1 57 10.6 0.22
(MQ)
Table 4 Electrical Conductivity according to Nozzle Sizes and Flow Rate
Nozzle 22 G 27 G 30 G 32 G
Flow Rate
20 5 10 15 5 10 15 5 10 15
(pl/min)
Electrical
Conductivity 0.134 | 0.033 | 0.069 | 0.063 | 0.002 | 0.001 | 0.005 | 0.002 | 0.006 | 0.020
(5/mm)

Fig. 9 Micrograph of 22G Nozzle Printing (X1200)
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