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Optical Characteristics of ZnS/CaF2/ZnS/Cu with Different Optical Thickness
of CaF. Layer
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Abstract

Layered ZnS/CaF»/ZnS/Cu film was deposited on glass substrate by using evaporation method. ZnS
and CaF2 were chosen as high and low refractive materials. Cu was used as mid-reflective layer.
Reflectance with different optical thickness of CaF: ranging from 0.25 A to 0.5 A were systematically
investigated by using spectrophotometer. In order to expect the experimental results, the simulation
program, the Essential Macleod Program(EMP) was adopted and compared with the experimental data.
Based on the results taken by spectrophotometer, the ZnS/CaF2/ZnS/Cu multi-layered thin film show
the maximum reflectance of 80 % at 625 nm (0.25 A in CaF2) and 42 % at 660 nm (0.5 A in CaFz)
respectively. As compared with the experimental results and simulation data, it was confirmed the

experimental data is well matched with the EMP data.
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Table 1. The stacking sequence and optical
properties of deposition materials.

o orhateria ReacCtve|  Optica ;.WHL
L.En © - index fthickness (A) (i)
1 ZnS 238 0.25 53.59
CaFz 1.40 0.25 / 0.50 91.07 / 182.14
3  7nS 238 0.25 53.59
Cu 0.84 0.11 70.00
5 | ZnS | 238 0.25 53,59
| 6 | CaFs 1.40 0.25 / 0,50 91.07 / 182.14
7 | 7ns | 238 0.25 5359
|S'Utlah' glass 1.54 total 466.50
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Fig. 1. A schematic of a thermal evaporator
system.
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Table 2. Evaporation conditions of various

materials,
. Imelting[depositio] layer |
’“;’IB"P&? point | n rate | thickness [pr
bl ks (C) | (Afs) | (nm) |
ZnS 9999 1830 | 55 5359 |
CaFz| %99 | 1360 3421107
Cu [9999] 1083 —2%——F99
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Fig. 2. CIE L#a*b* Hue & Chroma correlation
by EMP simulation depending on optical
thickness of CaF: in the ZnS/CaFy/
ZnS/Cu multi-layered film : (a) 025 A
and (b) 0.5 A,
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Fig. 3. Cross-sectional and surface SEM image
depending on optical thickness of CaF2
in the ZnS/CaF2/ZnS/Cu multi-layered
film : (a) 0.25 A and (b) 0.5 A.
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Fig. 4.
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Fig. 6. Reflectance of CaFz in ZnS/CaF%/ZnS/Cu
multi-layered film as a function of optical
thickness measured by spectrophotometer
: (a) 025 X and (b) 0.5 A,
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