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Fabrication of ATO thin film for IR-cut off by sol-gel method
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Abstract IR cut-off thin films consisted of ATO nanoparticles were successfully fabricated by sol-gel method. The coating
solution was synthesized with organic/inorganic hybrid binder and ATO colloidal solution and ATO thin films were coated
on a dlide glass with the withdrawa speed of 5~40 mm/s. As the withdrawal speed increased from 5 mm/s to 40 mm/s, the
thickness of coating thin films aso increased from 1.05um to 4.25um and the IR cut-off in wavelength of 780~2500 nm
increased from 49.5% to 66.7 %. In addition, the pencil hardness of ATO thin films dried a 80°C was ca. 5H and the
coating films were not removed after a cross cutter tape test because of the hybrid binder synthesized with
tetraethylorthosilicate and methyltrimethoxysilane. The surface morphologies, optical properties and film thickness of
prepared thin films with a different withdrawal speed were measured by field emission scanning electron microscope (FE-
SEM), UV-Vis spectrophotometer, and Dektak.
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Fig. 1. How diagram for fabricating ATO thin film by a sol-gel
method.

Aow Fuke] AFALT =4S pencil hardness tester
(CT-PC2, Fole|a)= AP%M ss 1.0kgollA At
ot ZREt 7] daEs gRlshy] f1gte] 3M
2R H| 0| Z(#610)S AHE-31¢] cross cutter tape tests
AT

3.4 &

Fig. 25 ¥3¥e] oA&w7} 5 10, 20, 40 mm/s=
Z7hge) wet AxE ATO Zgute] na|7xE g
Wt 2ol HiTo] GRS Fle] wE EHe
ztoli= FA HolA] ARE 4 e AES] YArE]
APet 2 FAAHA Ae &4% o Aok HF A
717k 40nml ATO 4Ap7F =eure] oA =klo]
¢F H= AL slolH= HMHQ} PAE & EFo] =
AL FZREe] Fro)] vRIG7E 2 IR EA7| ol
Fig. 3& OWiml 7l & ﬁ%‘“ﬁk’l T Wsh

& shich Q) Smmisl d0mmss 3ok
of ulg} Az Iyure] FA= <F 05 2.15, 3.18,
4,25 umz. 247} —%—7}0}% FU ] §AL AT

A A=
w QPFEETE SRRl mel Z9ute] A7 RdEn
=AM AT AlxE S4e] Hme oF 398cPsE
gl

Fig. 4= Qd&me] 7l me Fgute] Ao
200 nmyi-E] Aol 4o 2500 kA e] FaES e
il e e e R - B R R



232 Jin-Ho Kim, Kwang-Hee Lee, Mi-Jai Lee, Jonghee Hwang and Tae-Young Lim

Fig. 2. FE-SEM images of ATO thin films as a function of withdrawa speed: (a) 5 mm/s, (b) 10 mmy/s, (c) 20 mm/s and (d) 40 mnvs.
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Fig. 3. Thickness of ATO thin films as a function of withdrawal
speed: (@) 5mm/s, (b) 10 mm/s, (c) 20 mmv/s and (d) 40 mm/s.
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Fig. 4. Trangmittance of ATO thin films as a function of with-
drawa speed: (@) 5mm/s, (b) 10mm/s, (¢) 20 mm/s and (d)
40 mmy/s.
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Table 1
Optical propeties of fabricated ATO thin films

Sample  UV-cut off (%) Vis Transmittance (%) |R-cut off (%)

5mm/s 325 83.6 49.5
10 mnvs 35.3 815 524
20 mnv/s 38.3 74.6 58.3
40 mnv/s 47.6 68.9 66.7
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Fig. 6. Cross cut test image of ATO thin film fabricated with
withdrawa speed of 5mm/s.
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Fig. 5. Pencil test images of ATO thin film fabricated with withdrawal speed of 5mnvs.
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