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I Abstract

RFID printing technology has emerged recently as an important tool for leading future IT. Therefore, many
manufacturers concerning on low cost and mass production of the related products pay close attention to the printing
technology. In order to realize printed electronics, the technologies for fine line-width/gap printing and registration
are essential work. This study proposes a precise Roll to Roll control system that is capable of tilting two posts.
Two controllable tilting posts can adjust film position at traverse direction for the precision registration. A mathematical
model for representing the geometric features of each posts in Roll to Roll printing system is established first. Then
an operating program is built to implement the system and to control film movement. For experimental test, a hard
ware system is fabricated which is consisted of two AC servo motors, two posts tilting mechanisms, several guide

rolls, and so on. The test results show the proposed system can control the film position precisely at transverse direction.

Key Words : RFID(ZH4]%), Roll to Roll(E5F

=), Tilting postsd(ZHAFEAE), Traverse direction{ 3

1.ME

R EEEREEEEREE PP e
9leh= A a2 E(RFID, Radio Frequency Identification)”]

so| SAstel le] 1T HED /142 7201 9t 2

*

++

+

o N R
24
R
2

867

ol
o)

A7} oA 27te] Xﬂﬂﬂ ), Bt 3R
of theg o] A AIEE TEE Ao FHe b
AE 25 & 4 9l diA 7IERA WS A7 A3

ole Bopotf. dA) A7t AFE L 9l giA 7)aR
€Al (metal jet), ZF E(Roll to Roll), A FEZHE

2 e

1o

> o

al



HEU - &ET - YN

(micro contact printing) 59 ¥4l0] Qlt}. o]& 4ol £

8B40 AUEE iR As o] B Aoz
A oI olgshe A, ¥, AR 27 Fol A

>

93 Yn, oldd YAl 714 % B5E AR A
oo} A7 AARZo| 4T Ao 2 W Qi) A3

=3 glr.

p

oo rlo mE X

ZEE olgf uhlo] 7B Q4 ujF7t
L AES 2 oho] ufet o]EA7) o} A B Fof
827} AT B F&4Y2E BalA BE 9o AAkste
gHajolck. Qs HALe) 27|82 E7) 70m 9] PET BE
oz 3R} =0} ek A4 o) AL 2
% o]4F9] <lart Zash, oju) W2 o]FHlske 7|20
2 29T} ko) AUe % H(registration)o] £.7E
th AF7MA Y EREDY AFEL BY, Shin¥5L A
Zolo) cheRiAAE] LS 913t AXZERAA 0, &%)
2EAol, AAGAA, B A4 55 B3d drdns
Aol 9l KimP52 o), mye e, gojsrt
HE AAE 0] ZEHE AlAHS T485ch Shankar® S
2 H]HA| Ag)(vision system)& o|gsto] Ao 4
(web)?] S TAloffset) THFo] B ATZ sfglow,
Brandenburg"5-2 U5 RESEo|HE B4 % A%
< 201 Z}7ke] TeolBE B34 MEA FHE T2
A% 9o Ramamurthy® 52 BE] FHH P2
Tl wQ) g (dance)®] $EAT 459 RjolS
H] @hgich.

BT BEE QM AAlA 529 UL Bk T
o] FuAole] g weto A WEYHXE Alolstuzt &
Gtk ZAE(post)o] At RS WEAA LS YXE A
a7 "tk o]2 98] ZAES) A3 S3hd myz 3
gl o] peste FEoAl A Adsidrt.

i

2. EFE ZAE oy

2.1 ZAE 235 DY
Qb AL e BEo| At 2 v 4 RAES Fig |
o] 9%l BBe] Wit P Al Yug o] olg
8o} 2 ZaEo] ot BE A B 42 4R
o Fig. 19 EAEDYE P25l BEY FAA0|

et AHY WEE ke 4 2ok

<t

(8]

:(w) = ryoos {whi+rgsin{w) j+ (rywtana+h)k

M

868

E3t Fig. 104 BE9] F440] gFate &9 HE(unit
tangent vector):= AY2)E ERHTE

Z(w) =oo0s a(—sinwi+ coswj+ tanak) 2)

&9 Holl 222Q1 &9l FE (unit normal vector)= 4]
3oz 9 Hrt

-

v(w) = cos wi+ sinwj+ 0k 3)

2217 9 wlw) 9 o)) 22 £39 Helule) & 4
@= 3¢ Pk

wlw) = wlw) X vlw) @)

o{7)A e BEZ(lead angle), wi= 7 ZHwrapping
angle)ojc}.

3hte] Z2(global coordinate) F3ko] A|Ado] &
L)L 2E ZAE0] 24749] FH R H(local coordinate)S
Bolgitk. o} 8 EAEC|N IRALS BAY 2418
AAREE B= T o8 HEANL Tt Fig 2= ¢
oA Y= F ZAE Al FEo] HY §lof ol5E 9
71818t BAE Jehde Igold.

Fig. 2014 WA EAE FEAK (2, y,, 2,000 oA

(A TAE FRAE7} HE o|5H % & ™, U

Fig. 1 Post mathematical modeling



1%
A
ok
]

17| Al&t8l X Vol.19 No.6 2010. 12.

A Z2EH ol 24T o BEYPE 0", 2

=2
]

A

kil

| i
W)= FEAE 1 (w), vlw), ow), wlw) BANA (m)H

HelE )™ e o

EAE H3YY [AM) S Fo A4 uEER

f}(w>tn) —[amr Z(w}(n‘a 5)
W)™ =[]« () (6)
)™ =[] ) )
R =A™ e () (®)

o o] Hojgch. ofu), BEo| molx| L (n+1)WA
ERES QA P

T}(w)(n) Z—I;m)(n 1) ©)
E(w)(rz) =~Z}{‘0)(n+l) (10)
)™ = o)+ an
o] x2710] Awjolof it

0:{71}\1 T/(w)(l?), z}(w)(n). E:{W)(”)% ‘_%@QE‘IO]E (n+1)
A LB FARAR(r, 14,102,015 TAEE

869

sy = Vi) (12)
oo = D) (13)
k(n + 1) :‘i‘;(lﬁ)(”) (‘4)

B EOH (0,4 Yo s Zoa EAE (DA E2E
7t g o] Ee l=zbo] 09 FRAEsL Hrk
(WA EAESL JE Afold] BEZ(a)E ABEH,
(@i 1 Yoo 20 VARAE z, 5ol tgtdd 2= wE
slstA Aot AE M2 HEA( b Y02
= (A 2AEQ AET} ejzor Hojd dnk=i
277} Hek oluf o] HEPHL A(15)9) o] drbHA
dx Aoldrt

10 0 ﬁ iy pi)

[A(”'J(”j: 0 OOS(’(Y) Sin(—a) [];n) L]r;n) U;(n)
0—sin{—a) cos (—a}| | ptn) gpin) ppin)
T ¥ z
V<,"} V(n)

= (Ui”)oos a— I’Ei”)sin @) (C’;")a)s ozj W;{“)sina)
(&'ﬁ”)sina+ W_f”)oos a) (L'f)sina+ W;mms a)
yin)
(U cos a— Wsina) (15)
(l/z(”)sina-% I“Iz”)mscx)

AupAG AL (nr)EAES] AR A S
tiste] FHE ARE /AL Y Pholrh. FEY an
Z 3809 AJHo) A:;(;z,ﬂ)’As(;Hrl),A?)(gle)“_\-j Fig. 33} 7+o)
(DEAEY FAZ0] FsHe wWelgsolt maiy
(nt1)yd#d £AEQ Hakzi(direction angle) 69+ HARZY
(slant angle) ¢+ 4l(16), ANHE A Hch

f=tan"! (_____32 ) (16)

= cos (AT a7

, (NEAEQ} (+1)E
AN, Viw)™,
ofofgict.

s
N
N

=]
[

{m
i

[

of
o

> B

=,
=] =
2Eo|A o] T Ee W

&
2
=
<
®=
>
1
fol
ih
i1
2
N



%‘Z‘ 3E EAE(unwind post)

55 TN 25

1*@%&
& K289 o
rewind post)oll X8 W7k The2] 3717
BEslofof B,
38R EAEO|A &

[ER=2=1

o BEgolol BAE
$o| BEolrt Lolokst 24, Y=
EAEOA 7150 HPow AWsiRiAl 24
sfol, ohxje EAEe| ZjEus BayslA) AasiEA =2
dof oo 27, $227: A28E FUS BEe AY 5

= BEO4E WEY M) dojubA) G 2YAE B
oo} nixut EAES] £3} slojo} sl 27,

Qolo] 9IA9} WO T EABE UELS 3710 T

BolE

2L HEN7|EE ok FAEQ] ZHo| Pasjtt o]
B¢ 294 2 NN BEEOIE byt 3, 3

7HA BEolERUE WEAIE RAEE (WA E2E
2 sl FY2AT $ARAL B2 S TAEY 7
=2k3t A2 4 k7] YeiA Bazd U,(0)=0, 5
427 V,0)=0& W& Y8o] B4 Blsdy 27t
o2 ZAE YAEE At A3 A(15)0) 2 AL
WU wlw), v(w) S LebaSRHT} AN 4(18),

(192 2AE 34 9.

U, (@) (18)

= cos asin ee[1 — cos w]

870

(19)

124 (w) ="cos’a+sin’acos w
(E2E BAMIE Zo] () =0, V()" =0 o]
HEE 2(18), (19)2 YABHE (s)EAEA Jhsgzﬂl_}_
A274& T s Hr 5"1,] BAN BY3 ARE

[t S B A
G

ek o F A7) 7] miEe] BEE A(20), 2D Pt

’—)l::
o

U, (0)® ™V = cos asinaf1— cos ] (20)
Vlé(w}(sfl) = cos v+ sin’aeos w 2n
400y, D9 9BE A HET 21U A2,
23y F3HA "ok

s —l(l—m(w)(s_l)) 2

== tan W (22)
1 262(0})(3 Y

w=cos” sin2a 23)

3. BAZAE ZEIEpHY

3.1 ZARAE x7i0| Ho|

Fig. 4= 49| 9xjo} "olA HAELAE Ajo|& YEo
o] 58l FAE Ushiich. A RAEE BB 3 WA
ofe] FHREolth BEL2 A WA S0 Aste] 7 BAH
EAEE AU upxjet B4 §4 gol2 AsH] Hrh
I7H] 24 F oja7e WIS 7 "ok TEY ¥
WS 3 WA 28 S350 U (w2 R U AARAE
of Ak il:./:}i";i AJE ZAES 27 o8 EAR
Wao 2 Y2 1 (w) BAS 31 "k 5 ¥ AAEA
B9 ‘%J/\}EJ‘“ Tyw)e Gw)= w2 24 52 ¥
AEY EZa)T A (wy)E AAforT wEkA
E ANZAEEY glezh J‘y}o /)= 73, BEe
T HA BAZAENA AAWEOR BE] AUA Hot

3.2 k= fIXH)Ol LALSE7 191 2IEZN o) ALt
AAELER e 950 o 2B Y= YA
2 YAStES AARAE 27t HStE B4 flo)



S 37| H&3] K] Vol 19 No.6 2010. 12.

Fig. 4 Film motion on the tilting post
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Fig. 6 Designed tilting posts equipment

Fig. 7 Developed tilting posts equipment
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Fig. 10 Posts position
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Fig. 11 Film offset resultant

Table 1 Resultant points on each posts at experiment

X(mm) Y(mm) Z(om)
20.0 0 140
20.0 0 140
20.0 210.5 140
-4.00 230.2 141.1
-196 192.2 158.8
-220 212.0 160
220 400 160
-220 400 160

F 2z gt AES skt WY LZAAE |
mm, 3 mm, 5 mm, -1 mm, -3 mm, -5 mm=z il A%L
49 Stk 220 92 A2lo] Hig HAZE Table 2
£ A4, 2E ] 4E41E 10000 pulses/sec 3tol 2
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Table 2 Tilting angles were calculated from each offset

length
Offset length Tilting angle
1 mm -0.21°
3 mm -0.64°
5 mm -1.07°
-1 mm 0.21°
-3 mm 0.64°
-5 mm 1.07°
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