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Abstract

Converting technology has developed to print information for the decades. Recently, this technology (like

gravure, gravure-offset) is rising as an alternative way for mass production of printed electronics such as

RFID, solar cell. For the width of printing line is under 10 microns, registration error should be minimized

less than several microns. Tension disturbance is main cause of registration error and this should be

minimized before the substrate is transported into printing zone. With PI controller, it is possible to suppress

the disturbance within 2% of operating tension. But register error appears more than 10 micron using PI-

controller considering noise. So LQG controller is needed as an alternative control method. In this paper, the

comparision of PI and LQG controller in the converting machine including measured noise and tension

disturbance is presented. It is shown that the LQG controller is more suitable for precision tension control in

printed electronics.
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Fig. 1 Schematic of the dancer system

3 A AR, - F &~ = =1

¢ Zom, 29 A F Eo &£ H 29 H
ofd s el A, WA kel FHJer Q1
4ol el gt
T}(r):,EA{—Vl,<z)+V.(z)}+;ﬁTo(r)—”‘°T.(z)+EA129'(t> (1)

u0 u0 u0 u0

Tz(z)zf—A{ V(t)+V(t)}+l T(r)—vﬂT(mEAlzé(t) 2

do d0 dO do

22 HHA olo|E B9 MY &£z Y

A olols EL HFE EolH, Ay E9
upzhol] o]3] w118 glo] 3] ATt (Fig. 2 (a))
E3 WAAS olgate] A ) e FH

=
[e] o A~
s 95 F Stk

I

JV,O={T,()-T,(O)} r,> =b,V,(1) 3)
23 CHA 2oto| ME Zd
A e dXE sFow U= A

(pendulum ‘%/3. ol

4 @l &

Lﬁm=%ﬂmnnm%3%ywm—wm )

T T

Vi

(a) (b)
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Fig. 3 Schematic of PI controller
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Fig. 6 Controller output of PI and LQR controller
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