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TianFuagyilvuimasigues Tiludefidumnniu dwaliidedidudnsdwiuuasaasiias tneidle
dndrunes TVALWIAY 1.31/1.00 aliAnUesiduinisdesinuaiouaseiing (Tave) 61.01 % wazlu
yansedunileuTinasg Al gatu agrtliidesiduimsdeinuuagstu Wendouiidudenssuaatnmnes
84 Ti Wag AL Wiy 500 wag 400 mA muddu Faduleulviifduiiandefidudinisdesinuuasgs wui
deunafldlunsedovunduiiduedeuiinniy avilvuansilvgTusasiidnuarnsesaiu
Aeduu tnefinanadeu 15, 30 way 60 min aglwilduiifiawiansuade 28, 46 uag 57 nm amddu
wavilaununade 196, 268 waz 357 nm Taglia Tavg fifn 73.01, 54.70 wae 25.97 % auau lag
fAdundou 60 min. azliAduindeudidundn TIAIN luszuru (111), (200) way (220) Iaefldudilad

wingausienIsinantinuauaslassaiwlaluussandldsold

ArdAgy : TIAN; Taadnineds; nszud; autmnigulas

Abstract

Titanium aluminum nitride thin films were prepared by DC reactive magnetron co-sputtering.
Titanium and aluminum were used as sputtering targets. Deposition occurred under argon and
nitrogen gases ambient with the flow rates of 4.0 and 2.5 sccm, respectively. Films were deposited
under the changing of sputtering current for Ti and Al targets. It is found that when the sum of the
sputtered currents of the Ti and Al targets is the same, the film thickness is nearby similar. The
element of Ti in the film increased as the sputtered current of Ti increased, resulting in a lower
percentage of transmittance because Ti showed a good absorption film. Under the Ti/ Al ratio of
1.31/1.00, the normal solar transmittance percentage (Tavg) was 61.01 %. In contrast, the higher Al
content showed a higher light transmittance. Under a condition of coating the film with the
sputtered current of Ti of 500 mA and Al of 400 mA, the film had a high light transmittance
percentage. When the coating time was increased, the thickness of the film was also increased, and
surface structure was induced to be greater grain size with columnar structure. With the coating
times of 15, 30 and 60 min, the average grain sizes were 28, 46 and 57 nm, respectively, the average
thicknesses were 196, 268 and 357 nm, respectively, and Taveg were 73.01 54.70 and 25.97 %,
respectively. The film with a coating time of 60 min was formed in the crystal structure of TiAIN for
(111), (200) and (200) plane. Under this coating condition, it is suggested that the films are suitable

for further application with their optical and structural properties.
Keywords: TiAIN; co-sputtering; current; optical property
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Figure 1 Chamber for film deposition
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Table 1 Deposited conditionforfilm preparation

with changing of sputtering currents.

Currents of | Currents of
Samples |Variables
Ti (mA) Al (mA)

T-1 Ti7AON 700 0

T-2 TiTAN 700 200
T-3 Ti6A3N 600 300
T-4 Ti5AUN 500 400
T-5 TidALN 400 500
T-6 Ti3AlGN 300 600
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Figure 2 Amounts of Ti and Al elements for

T-3, T-4 and T-6 samples
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(d) cross-section of T-2, thickness ~73 nm

(f) cross-section of T-3, thickness = 75 nm
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(¢) surface morphology of T-4

OS]
nien %100 00

surface morphology of T-5

(i)

Voo Eite A
500nm

NCTC 10.0kV 8. 1mm x100k SE(U)

(k) surface morphology of T-6

Figure 3 Surface morphology and cross-section
T-6 samples
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Figure 4 Film thickness of T-1, T-2, T-3, T-4,
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Figure 5 XRD pattern of T-2, T-4 and T-6 under

a coating time of 10 min.
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Figure 6 Surface morphology and cross-section for T-4 under the coating times of 15, 30 and 60 min.
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Figure 11 Transmittance percentages of T-4
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tages at sea level and air mass of
1.5 for visible light of T-4 under the

coating times of 15, 30 and 60 min.
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