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Lateral Control Methods for Roll-to-roll Printed Electronics
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Abstract: This paper presents the evaluation of PID and fuzzy control logic for the lateral position control of a moving web in roll-
to-roll (R2R) printed electronics. In addition, we report the implementation of computer simulation software that enables us to
develop the control logic in a graphic user interface and to test the controller performance in 3D dynamic environment. A
mathematical model of the web dynamics is described first to explain the lateral motion of a moving web. Based on the model, PID
and fuzzy controllers are designed, and embedded in the simulation software. Under the simulation conditions for fabricating RFID
antenna by R2R printing, the results indicate that the fuzzy controller shows a better performance and can be more suitable for R2R

multi-layer printed electronics.
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Table 1. Simulation conditions.

Parameter Value
Length span on guide 0.380 m
Distance from roller to center point 0.380 m
Operating tension 3kg
Web line speed 0.5 m/s
‘Web material PET
Frequency of sine lateral disturbance source 0.1Hz
Amplitude of sine lateral disturbance source 001m
P gain of PID controller 98
1 gain of PID controller 21
D gain of PID controller 15
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« Lateral eror before guiding
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Fig. 7. PID control result to step input etror.
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Rule No. Antecedent Consequent

1 IF Error IS so negative THEN analog output SHOULD BE very positive
2 IF Error IS so positive THEN analog output SHOULD BE very negative
3 IF Error IS normal AND rate of Error is negative THEN analog output SHOULD BE positive

4 IF Error IS normal AND rate of Error is positive THEN analog output SHOULD BE negative

5 IF Error IS small AND sum of Error is negative THEN analog output SHOULD BE positive

6 IF Error IS small AND sum of Error is positive THEN analog output SHOULD BE negative

7 IF Error IS small THEN analog output SHOULD BE little
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