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Development of Non-Contact Roll-to-Roll Transport Technology
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In the display panel market, the number of smartphones, tablets, smart watches and other such devices are increasing. With
these devices becoming higher definition, lighter and thinner, the substrate materials ( e.g. glass and resin ) that are used have
also become ultra-thin and more flexible so that they can be folded and rolled like paper or film, but this has resulted in a
significant loss of strength. Accordingly, there is an increasing need for the substrate materials to be transported in a low-tension,
non-contact environment that will prevent damage to them. In addition, because ultra-thin substrate materials are more flexible,
the roll-to-roll ( RTR ) production process — which is a highly efficient mass-production method that enables processes such as
lamination and coating to be continually performed while the substrate roll is being wound — is suitable for use, which will
enable production efficiency to be improved dramatically. In this report, the development of a groundbreaking low-tension, non-
contact RTR transport technology for flexible ultra-thin substrate materials is introduced.
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Fig. 1 [Illustration of the roll-to-roll production process for an organic Electro-Luminescence display
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Fig. 2 Illustration of and issues concerning a non-contact roll-to-roll transport device
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Fig.3 Comparison of a contact roller and an air turn bar ( i.e. a non-contact roller )
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Fig. 4 Appearance and specifications of a non-contact roll-to-roll test device
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Table 1 Performance comparison for the non-contact roll-to-roll transport device and a conventional device
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Fig. 6 Overview of the vibration measurement test
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Table 2 Performance comparison for air turn bars

I H | B {7 | (a) =7%—>3— (180 J) (b) =7 —>3— (90 &) (¢) HWEFELL=v b (90 )
y 4 7 - 1L FA EZIR

7 AR - 7y 7y JEARZESR

i # | m¥min 12.0 9.4 0.018 (0.1 MPa )
Fhwmas mm >1.0 1.0 <05

IREINEEE G 020 (>4 C) 035 (>4 B) 0.08 (>4 B)

ES i - iRy A AL

R £ - AR ON 2SI PN R/

B FEEDOE—F V7 HIBEIC L > TAiTbNLA. L
L, RHEESOWEEZIT) EEBMOESIZL > THIEL -
B FEOZELRe, U—VOBEEE— A2 b EOJFERFIC
Lo THEOEWHIBEIAE L. Zoiz), FHIRDOE
SKABEEDSE N 70 & A OE R TR % Gl 9 2 L0 H
%,

8 7 R 9 IR DR OEE 2 T, 868
RS IR B ERRE 2 B SE L 7. FEEHd A oA
WA B DIEIIAEALT D &, B & =7 & — 23—
MoFXyy 7 (FLEES) BEOEDIEILTS. 2h

(33) *1 0 #%5RJ) =90 N/m R
*2 11 G=9.8 m/s?

SERINL, TT7 ¥ - N—FHBESE, FroTBID
% —EIHIfd 5 2 & CIREMIREZ R L2 3 £,
Wk 2 RESE 5.

ABEBEL T T & — 2 N=TFHIZKE S SDTED
AR BRI S5 2 L TIThILA.

3.2.2 ERATIEHEEIEAERERTAER

SR ERERE O MERERERERBRIZSEA UC, BRAIHIEEEE
(2l L7 o 2 b s 72 L 20Xy v 7 - B
AEHIIL 72, 9 RIC¥ Y v 7 - E LRI OBRRER
Y. R, EloEmn —ZICREL2e— M

(a) TEEIRRE (b) RAET (¢) Fvuv7 (FLEBET)
ERETF & LI /BN
Fyv7 (FEHS)
Nie
| N | et
LT — VN -
g * ﬁ@ * ZARN
87 FEAE R 48 0D Ji B
Fig. 7 Principle behind non-contact tension control
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Fig. 8 Non-contact tension control mechanism
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Fig. 9 Relationship between the pressure/gap and tension
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Table 3 Results of non-contact tension control test
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Fig. 10  Principle behind non-contact meander control
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Fig. 11 Results of edge position measurement test using non-contact meander control
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Fig. 12  Effect of winding substrate materials by using non-contact meander control
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