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Abstract: e-Printing is a new manufacturing technology for electronic products and is based on traditional printing
technology. The electronic products require a large area to facilitate printing and to be economical. A gravure printing
system that supports a roll to roll (R2R) manufacturing process can be used to reduce the cost and to achieve the
required accuracy. Many factors such as drying method, drying temperature, tension,-printing velocity, ink viscosity, ink
conductivity, pattern accuracy, and dot geometry influence the performance of printed electronics. These factors are closely
interrelated. The optimum condition for printing must be determined to enhance the performance of the printed electronics.
In this study, lines and areas are printed using a gravure printer with conductive ink under different conditions of the
above mentioned factors. The results are analyzed to investigate the influence of various factors on the performance of the
printed electronics.
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(a) (b)

Fig. 1 (a) A machine for engraving gravure roll
pattern using laser and etching (b) Gravure roll pattern
with honeycomb geometry of dot
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Table 1 Properties of KCG-100

Product ID Solids Viscosity Resistivity

(wet)

Parmod

~83 weight %
KCG-100

19,600 cp  10.7 pQ-em

Viscosity as a Function of Shear Rate and Dilution
1000

—&—Ink as shipped
—&—2% dilution
—4&— 4% dilution
\Q —o—6% dilution
—8—8% Dilution

—2A—10% Dilution

b

=
o
o

Viscosity (cP)

10 100 1000

Shear Rate (1/s)

Fig. 2 Viscosity as a function of shear rate and
dilution
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Table 2 Printed layer thickness on various web

substrate
Web materials Layer Thickness(After printing)
Coveme 1.89 um
AHS81 2.04 pm
SH71B 1.99 mm
SHS82 1.83 mm
SH34 1.96 um
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Table 3 Group data of gravure printing roll

Line Depth Resoluti
Group Line width
interval of dot Shape of dot on
No.  (m)
(¢an) (¢an) (LPD
1 10~90 30~270 12 Groove 350
Square,
2 10~90 30~270 12 350, 400
Honeycomb
Square,
3 10~90 30~270 10 350, 400
Honeycomb
Square,
4 100~500 100~500 12 350
Honeycomb
Square,
5 100~500 100~500 10 400
Honeycomb
30, 50, 80,
90~600 10 Square 350
100, 200
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Table 4 Printing factors

Tension(kg'f) Nip
Test Velocity Dilution Roll
No. (m/min)  yw IF R/ Ratio Pressure
w
(kg'f)
1 20 5 6.5 4 12% 22
2 25 5 6.5 4 12% 22
3 30 5 6.5 4 12% 22
4 20 5 8.5 4 12% 22
5 25 5 8.5 4 12% 22
6 30 5 8.5 4 12% 22
Table 5 Printing factors
Dryin 2" Curin
Test i . Conductive
Temperature  Temperature Substrate Tnk
(4.5m) (Free hand)
16 Input 141C 150C SH34 Parmod
Output 125C 0~180sec. 100£m KCG-100

(b) Groove pattern

(a) Dot pattern

Fig. 6 Manufacturing result on printing roll(Line width :
10¢m, 350LPI)
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Fig. 7 Measurement of printed line of 30um width
with square dot in MD, 350LPI
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Fig. 8 Distortion of printed line according to the
width of line in MD
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Fig. 9 Distortion of printed line according to the
width of line in CMD
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(a) MD (b) CMD

Fig. 10 Printed line with the pattern(Line width :
50um, 350LPI, Square dot)

(a) MD

(b) CMD

Fig. 11 Printed line with the pattern(Line width :
50um, 350LPI, Groove)
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¥ axis(imm)

Fig. 12 Printed line with the pattern(Line width :
70um, 350LPI, Groove, MD)
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Fig. 15 Resistivity according to the change of line
length and dot shape(Line Width : 50um,
MD)
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Fig. 16 Resistivity according to the change of line
length and dot shape(Line Width : 50um,
CMD)
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19 Resistance & Cross section according to the

change of printing speed, tension & curing
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Fig. 21 Resistance according to the change of curing
time (Line width : 70um)
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