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The Optical Properties of Sb20s/NasAlFs/Sb203/Cr Multi Layered Thin Films
by EMP Simulation
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Abstract

The optical properties of multi layered thin films with Sb2O3/NasAlFs/Sb:03/Cr were simulated by
using EMP(Essential Macleod Program). EMP is a comprehensive software package to design and
analyse the optical characteristics of multi-layered thin film. Sb203 and NasAlFs were selected as a
high refractive index and low refractive index material respectively. Additionally Cr was chosen as mid

reflective material. Optical properties including color effect were systematically studied in terms of

different optical thickness of low refractive index material. The optical thickness of NasAlFs was
changed as 0.25, 0.5, 0.75 and 1.0 A. The film with 0.25, 0.5, 0.75 and 1.0 A of optical thickness showed
mixed color range between purple and red range, yellowish green and bluish green, purple and mixed

color range of green and purple respectively.
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Fig. 1. The CIE L*a*b color space.

377

AN AR A 588 =52, A21d A4E, 2008 49

EAA FHEALY +argtd wbAwrE -axghe
ZE A +bxghe =T -brghe g
wakoz 74zb 1S M2 HAAE AFS FA
A = 2zt ge Fkel wEk A& ghel Fhs
o o MYsA Qg ol wi FYRE o}

F e AR Fo FAolrt

3. 2% « n#

a9 2k HA u3 uwe AYH 72E v
agelth. a9 28 nFEE EFA Sh0:%}

& AE Cre 1A% A4 AN2HE
NasAlF¢®] F#4E 025 05 075 181
WA Z

Mo ol
rq“—t
o Ul.l

1.0 A=

Sb203(61.58 nm)

NazAlFs
(94.44, 188.89, 283.33, 377.78 nm)

Sb203(61.58 nm)

Cr(70 nm)

Sb203(61.58 nm)

Na3zAlF6(94.44 nm)

Sb203(61.58 nm)

glass(substrate)

ad 2. AA gF utube] ARH px

Fig. 2. A schematic sequence of multi-layered
thin films with different thickness(0.25,
0.5, 0.75 and 1.0 A) of low-refractive
index material, NazAlFs.
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Fig. 3. The EMP simulation results shown on CIE L*a*b* color space depending on different optical
thickness of NazAlFs : (a) 0.25 A, (b) 05 A, (¢c) 0.75 A and (d) 1.0 A.
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(a) NazAlFs : 0.25 A

(b) NasAlFs : 0.5 A

(c) NasAlFs : 0.75 A

(d) NasAlFs : 1.0 A
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patch 23 : (a) 025 A, (b) 05 A, (c)

0.75 A, and (d) 1.0 A.

Fig. 4. The EMP simulation results on color
patch depending on different optical
thickness of NasAlFs @ (a) 025 A, (b)
05 A, (¢) 075 A, and (d) 1.0 A.

—=—0.25
100 o —e—0.5
—a—0.75
—v—1.0

204

Reflectance(%)
2 gL e 9

T T T T T T T
400 450 500 550 600 650 700
Wavelength(nm)

J3 5. EMP Al&EdolAde &3 #F74x 0%
o] WhALE o F

Fig. 5. The EMP simulation result on
reflectance  depending on  different
optical thickness of NasAlFs : (a) 0.25

A, (b) 05 A, (¢) 0.75 A and (d) 1.0 A.
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