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Preparation and Properties of Golden Silicon Nitride Solar Control Films

JIA Shaohui', ZHANG Jiazhen', ZHANG Huailing', YANG Tianlin®
(1. Weihai CNG Coated Glass Holding Co. Ltd, Weihai 264200, Shandong, China;
2. Weihai Campus of Shandong University, Weihai 264209, Shandong, China)

Abstract: The golden solar control film was prepared on the 3300 mm wide glass substrate by a magnetron sputtering method with
pure Si as a target material and Ar and N, as sputtering gases. The structure, composition and optical parameters of the film prepared
at different process parameters were characterized by X-ray diffraction, X-ray photoelectron spectroscopy and ellipsometer,
respectively. The results show that the main component of the golden solar control film is a silicon nitride phase. The appearance
color of the thin film and the silicon/silicon nitride content in the membrane can be controlled by sputtering power and gas. The
chromaticity index of the golden silicon nitride solar control film obtained under the optimum process conditions is L*=62.4, a*=4.5
and b*=31.6, and the shading coefficient is 0.59, indicating good decoration and energy saving effect.
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Table 1 Film’s colour changed with the increasing of the
sputtering power

L*a*b* value

Sample  Power/kW e " b Colour
Al 80 60.9 —4.1 -3.7 To green
A2 100 68.8 2.8 16.4 Shallow than gold
A3 120 62.4 4.5 31.6 Golden
A4 130 56.5 12.5 30.6 Golden to red
AS 140 48.9 20.7 16.3 Red golden

Gas flow=900 mL/min; Gas pressure: P(Ar)/P(N;)=1.95, the same blow.
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In Fig.1, the numbers 1-5 represents film samples A1—AS5, respectively.
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Fig. 1 Film’s colors in different sputtering power condition
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Table 2 Film’s color varies with the gas flow

L*a*b* value

Gas flow/
Sample L Colour
(Il’]L min ) L* a* b*
Bl 700 56.8 131 269 Red golden
B2 800 589 105 295 Dark gold
B3 900 62.4 4.5 31.6 Golden
B4 1000 64.5 0.8 30.0 Shallow than gold
BS 1300 654 -39 121 Golden green

Power =120 kW; Gas pressure: P(Ar)/P(N,)=1.95, the same blow.
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In Fig.2, the numbers 1-5 represents film samples B1-B5, respectively.
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Fig. 2 Film’s colors in different gas flow condition
AR I B S A R M ) ) AR A
B, XN TZESHORAT TG, AP R

PN 900 mL/min JEH DR IAF] 120 kW #)iE
R 503 % v=229 cm/min I, F 428 I S0 SR Ak O )
A A2 R SR S
22 HEEMEHSEK

SO BH YIRS A3)) XRD 5 (ALIE 3) bk
R IATATIE T AT 0, 2 B rp 8 A 45 i A
TEI. SCER[16-1710F5C 4, I F 42 B 7 v
TEFE A AR S5 2F T 46 10 8 e R e IS 2 240 R
einds, fadiB KA SR Z T A S B ah ik
G, WUl T AR AR AR S5 S ] S
A, St PG (A3 B ) I D 245 = s
SHERERDN, SRR, SRR
ERBATHTFHES, g N — 285, B FHEER
%, WRBZAEREN R —.

250

200 +

150

100

Intensity/(Counts-s™)

50 +

0 1 1 1 1 1

20 30 40 50 60 70 80
20/(°)

B3 LS B EERE i A3 1) XRD %
Fig. 3 XRD pattern of typical golden film sample A3
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Fig. 4 XPS spectra analysis of A3 sample
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coefficient of A series samples as function of power
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