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Measurement and Compensation of Synchronization Error in Offset Printing Process
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Flexible electronics have been to the fore because it is believed that flexibility can add incredible
value such as light weight and mobility into the existing electronic devices and create new
markets of large-area and low-cost electronics such as wearable eletronics in near future. Offset
printing processes are regarded as major candidates for manufacturing the flexible electronics
because they can provide the patterning resolution of micron-size effectively in large-area. In view
of mechanics, the most important viewpoint in offset printing is how to achieve the synchronized
movement of two contact surfaces in order to prevent slip between two contact surfaces and
distortion of the blanket surface during ink transfer so that the high-resolution and good-overlay
patterns can be printed. In this paper, a novel low-cost measurement method of the
synchronization error using the motor control output signals is proposed and the compensation
method is presented to minimize the synchronization error.

Key Words: Offset printing (2 2 ZZIE!), Printed electronics (2141 & X}), Synchronization error (S78t 2Xt), Fine
patterning (A Ml A %), Overlay accuracy (88 TLT)
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Fgyn = Friction force caused by the synchronization error

Fyc1 = Control input of stage in non-contact condition

Fcr = Control input of roll in non-contact condition

F.; = Control input of stage in contact condition

F.r = Control input of roll in contact condition

Fucaring = Friction load in rotational bearing in the blanket
roll

F,. = Friction load in linear guide in stage

® = Rotational speed of the blanket roll

v = linear speed of the stage
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Fig. 1 Schematic of the gravure offset printing process:
In the off step, patterns are generated on the
blanket’s surface and the patterned ink is
transferred to the substrate in the set step
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Fig. 2 Schematic of ink transfer in the nip
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Q, Linear motor (Y-axis)

. 6-DOF dynamometer

A DDR motor (R-axis)

Fig. 3 Gravure offset printing system which is used to
evaluate the proposed measurement method of

the synchronization error
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Fig. 4 (a) Control block diagram in non-contact condition
(b) Control block diagram in contact condition
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Fig. 5 Measurement results of synchronization error: (a)
by dynamometer (b) by servo command
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Fig. 6 Averaged synchronization error during region of
constant velocity
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Fig. 8 Compensation result of the synchronization error
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