Fabrication of polymer thin films by using the Micro-dip-coater.
Graduate School of Engineering, Osaka University, Norio Nagayama

There are many fabrication methods of polymer thin film. In this report, dip-coating method, which is the
one of such methods using polymer solution, was examined using commercially available resin. As the
result, thicknesses of polymer films were dependent on the concentration of polymer solution and on the
withdrawing speed.  Although that dependence for the speed did not agreed with the theoretical formula,
the widely control of the thicknessis possible by the withdrawing speed and the solution concentration.
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Table 1 Concentrations of sample polymer solutions.
toluene THF
gldL  wt% gdL  wt%

(A) 0046 0534 0.044 0.489

(B) 0.083 0.952 0.096 1.064

PMMA (C) 0.176 1.989 0.185 2.037
(D) 0460 5.040 0.480 5.126

(E) 0.999 10.336 1.000 10.118

(A) 0044 0505 0.045 0.504

(B) 0.088 1.005 0.090 1.003

PCz (© 0176 1.989 0.180 1.985
(D) 0460 5.039 0.450 4.819

(E) 0.970 10.066 0.998 10.107

Table 2 Experimental parameters of dip-coating.

Speed position  stopping
(mm/sec) (mm) (sec)
Start 0
Stepl 10.000 -35 5
Step2  0.100 - 10.000 -12 0
Step3 20.000 0 0
Table 2
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Fig. 1 Line-profile of polymer surface and its edge.
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Fig.2 Withdrawn speed dependence of thicknesses of polymer films fabricated by dip-coating.



Fig.4

PCz

Fig

Tab

toluene

Filmthickness/ nm

Filmthickness/ nm

104

108

17

10

10°

104

108

17

10

10°

@
Table 3 Slope of log d-log C plat.
Speed PCz PMMA
(mm/sec) toluene THF toluene THF
10.0 1429 1.362 0.850 0.84
5.0 1436 1.376 0.914 0.883
4 2.0 1427 1.356 0.935 0.877
1.0 1453 1.367 0.978 0.896
0.5 1421 1.331 0.883 0.899
1.4 PMMA 0.9 0.2 1461 1.337 0.949 0.929
le 3 0.1 1405 1.340 0.974 0.921
THF average 1433 1353 0926 0.894
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Fig.4 Solution concentrations dependence of thicknesses of polymer films fabricated by dip-coating.
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Fig.5

Fig.5 Optica microphotograph of PMMA film
surface fabricated by micro-dip-coater from toluene
solution (5.04 wt.%) with the withdrawing speed of

0.1 mm secl. At center and both sides, there are
waveforms.
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