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Abstract — Bendable low-E films consisting of Sn0,/Al/Ag/Al/SnO, was deposited onto soda-lime
silicate glass by D.C. planar magnetron sputtering. After the heat treatment at 650C , the transmitta-
nce of these low-E coated glass was more than 85% in the visible range and the plasma wavelength
was less than 970 nm. The results showed that the SnO,/Al/Ag/Al/SnO; film was durable for the
glass bending process. The electrical properties and heat stability of the films induced by the
heat treatment depended on the thickness of Ag and Al layer, respectively.
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Fig. 1. Schematic diagram of ILS-1600 planar magnet-
ron sputtering system.
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2.3.4. ESCA depth profile

Layerd Sno, Al Ag Al Sno,
Conditions
Film thickness(&) 400 41 121 41 400
Gas flow rate (sccm) Ar/0,=14/55 Ar=50 Ar=50 Ar=50 Ar/0,=14/55
Power (kw) 1.0 04 0.5 04 1.0
Conv. Speed (IPM) 20.6 118 118 118 20.6
Pass (times) 2 1 1 1 2
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Fig. 2. The sheet resistance and the plasma wavele-
ngth of SnO,/Al/Ag/Al/SnO; (Sn0,=410A, Al=
40A) films as a function of Ag thickness after
heat treatment at 650C for 5 min.
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Fig. 3. The optical transmittance and reflectance of
SnO,/Al/Ag/Al/SnOx(Sn0,= 4104, Al=40A) fi-
Ims as a function of Ag thickness after heat
treatment at 650C for 5 min.(O: 954, v: 1204,
: 14518‘, filled: transmittance, hollowed: reflec-

tance)
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Fig. 4. The sheet resistance(0) and plasma wavelength
(1) of Sn0./Al/Ag/Al/SnO, (Sn02:410A, Ag=
120A) films as a function of Al thickness after
heat treatment at 650C for 5 min.
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Fig. 5. The optical transmittance and reflectance of
SnOy/Al/Ag/A1/SnO,(Sn0,=4104, Ag=1204)
films as a function of Al thickness after heat
treatment at 650C for 5 min.(O: 204, v: 304,
[ 351&, o 401&, O 501&, filled: transmittance,
hollowed: reflectance)
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Fig. 6. The optical transmittance and reflectance of
Sn0./Al/Ag/Al/SnOx(Ag= 1204, Al=403) films
as a function of SnQO, thickness after heat treat-
ment at 650C for 5min(O: 3508, v: 4004,
{1 45018., A 5001&, filled: transmittance, hollo-
wed: reflectance)
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Fig. 7. The visible transmittance of SnO,/Al/Ag/Al/
Sn0, (Ag= 1204) films as a function of Al thic-
kness after heat treatment at 650C for 5 min.
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Table 2. Effect of Substrates & Overcoating on Sheet Resistance

Sample Layer Gas(Ar/O; seem) Thick.(&) Power(kw) Cv.(IPM) Pass(3]) ®HA3HQ/D)
AG1 Ag 40/0 150 0.5 944 1 35
AG2 S0, 15/56 410 10 221 2 10
Ag 40/0 150 0.5 944 1
Sn0, 15/56 410 1.0 22.1 2
AG3 Ag 40/0 150 0.5 94 4 1 ©
Sn0O, 15/56 410 1.0 22.1 2
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Fig. 8. The sheet resistance of SnO,/Al/Ag/Al/SnO,
(Ag= 120&, Al=40A) films as a function of
SnOA; thickness after heat treatment at 650C
for 5 min.
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Fig. 10. The schematic representation of ESCA depth
profile of Sn0,/Al/Ag/Al/SnO; films, a) before,

b) after heat treatment at 650C for 5 min and
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