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Abstract: In this paper, we analyzed the effects of doctoring process on the patterns of Ag ink in gravure

off-set printing. The parameters of doctoring process were the angle and the pressure, which was

represented by the depth of blade movement to the gravure roll, of doctor blade to the surface of gravure

roll, and the angle of patterns engraved on the gravure roll to the doctor blade moving direction. The

proper parameters were extracted for the fine patterns and they were 15 mm for the pressure, 60° for the

blade angle. And the angle of patterns with respect to the blade movement should be less than 40° for the

best results. The gravure off-set printing with the above parameters was carried out to print gate

electrodes and scan bus lines of OTFT-backplane for e-paper. The line width of 50 gm was successfully

obtained. The thickness of electrodes was 2.5 gm and the surface roughness was 0.65 gm and the sheet

resistance was 15.8 Q/[1.
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Fig. 1. The conceptual diagram of Gravure off-set printing.
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Fig. 2. The filling state of ink in patterns on gravure roll
according to the angle and pressure of doctor blade; (a)

weak doctoring, (b) strong doctoring, (c) ideal doctoring.
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Fig. 3. The various patterns angled to the direction of
MD direction
direction; the angle is 0°) and CMD (the cross machine

doctor blade movement; (the machine

direction, the angle is 90°).
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Fig. 4. (a) The transfer ratio of Ag ink to BR from GR
according to the angle of DB to GR with the pressure of
10 mm; the inset is the picture of the unremoved Ag ink
layer on GR surface when the angle was smaller than 65°,
and (b)
pressure of 10 mm/the angle of 65°.
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Fig. 5. (a) The transfer ratio of Ag ink to BR from GR
according to the angle of DB to GR with the pressure of
15 mm, and (b) the picture of the printed pattern when
the pressure of 15 mm/the angle of 60°.

AAol AAA J=7p DA
= Jtb. 22y CMD Wakow
A= MD A7t GAFeEg o, 1 o] S
AolHEe 0% =2 7FA 3 2'}3_7_, NEL 2) ymZ 74

a9 6(c)ell A HTo] d=o] FEA R Fol
o] dar, H3 3 ALK A] BHTo] FiF R
A7 AYPAA gL X= Ak o]
o] Hlgte] MZo] Fu MDWZFoZ Aozt 1 IH
o] B9 149

CcMD > MD
( a) 100 ® Ink transfer ratio 70
M Line width variation 60 =
_. 80 é
IS
2 0%
& 60 2%
x 203
=
= 20 -
10=
0% T80 70 60 30 20 10 o 0

50 40
Pattern direction[°]

Fig. 6. (a) The ink transfer ratio from GR to BR and the line
width of Ag electrodes printed on substrate according to the
angle of patterns with respect to the direction of blade
movement, (b) the microscope and 3D picture of the Ag
electrode printed to the direction of MD, (c) the microscope and
3D picture of the Ag electrode printed to the direction of CMD.
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Fig. 7. (a) The layout of a pixel, (b) the picture of the
gate electrodes and scan bus lines of OTFT-backplane for
e-paper printed by gravure off-set printing.
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