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Effect of Cr Interlayer on the Optical Properties and Adhesion of Ag Films
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Abstract Optical properties and adhesion of Ag films with Cr interlayer of different thickness on glass substrates
were investigated by using spectrophotometer and X-ray diffraction (XRD). The spectra results showed that the
reflectivity of Ag films increased with the thickness of Cr interlayer increasing from 8 to 17 nm and then decreased
with increasing Cr film thickness to 24 nm. Compared with pure Ag films on glass substrates, the reflectivity of Ag
films with 17~21 nm Cr interlayer was higher and that of Ag films with 8 ~14 nm and 24 nm Cr interlayer was
lower. Thus, the reflectivity of Ag film can be promoted by introducing a certain thickness of Cr interlayer. The
XRD analysis showed that with a certain thickness of Cr interlayer, the crystalline grains increased, intergranular

defects and scattering decreased, and so the strain decreased. The adhesion was also improved by using the tape test
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method.
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Table 1 Parameters of Cr and Ag coating

Films Deposition method Working pressure /Pa

Sputtering current /A  Deposition time /min

Film thickness /nm

Cr DC 0.3
Ag DC 0.6

0.15 5~15
0.10 30 115

8§~24
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Fig.1 Reflectance of Ag/glass and
Ag/Cr/glass samples
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Table 2 Reflectances of Ag films with different thickness of Cr film interlayer at 550 nm

Deposition time of Cr /min 0 5
Cr film thickness /nm 0 8
Reflectance /% 97.76 97. 38

7 9 11 13 15
11 14 17 21 24
97. 45 97.54 98. 05 97. 83 97.69
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Table 3 RMS of silver samples

Samples 1 2 3 4 5 6 7
Film stacks Ag Ag/5 min Cr Ag/7 min Cr Ag/9 min Cr Ag/11 min Cr Ag/13 min Cr Ag/15 min Cr
TIS /(X10™%) 3. 67 3.96 3.08 3.23 2.93 3.02 3.08
RMS /nm 0.975 1.014 0. 895 0.915 0. 871 0. 884 0. 895
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Fig. 2 XRD pattern of Ag samples
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Table 4 Parameters of film structure determined by XRD

Samples Peak FWHM Grain
position /(*)  /(*)

Interplanar

size /nm distance /nm

Ag 38.075 0.415 20.2 0. 2363
Ag/5 min Cr  38.081 0.585 14.4 0.2362
Ag/7 min Cr  38.086 0.525 16.0 0.2362
Ag/9 min Cr  38.077 0.459 18.3 0.2362
Ag/11 min Cr 38.087 0.407  20.6 0. 2362
Ag/13 min Cr 38.087 0.448 18.7 0.2362
Ag/15 min Cr  38.084 0.473 17.8 0.2362
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