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Abstract: Based on the chalcogenide glass IRG206 (As40Seso) substrate, 3.7—4.8 um and 7.5-9.5 um dual-
band antireflection coatings were developed, which can be used in automotive infrared night-vision imaging
systems. Using electron beam and resistance evaporation ion-assisted deposition technology, combined with
chemical bond analysis, the connecting layer material was selected to improve the adhesion between the
substrate and film layer. Ion-assisted stress control technology was used to optimize the stress of the film layer
and realize the matching of the stress of the film layer, to solve the problem of chalcogenide glass stripping.
In test results, the average transmittance of the film layer in the 3.7—4.8 pum and 7.5-9.5 um bands was 98.31%
and 97.43%, respectively, passing environmental tests such as firmness, salt spray, high and low temperature,
and abrasion, thereby satisfying the requirements of the automotive infrared night-vision imaging system.
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Table 1 The technical parameters of antireflection coating

Item Parameters

Substrate TRG206(As40Ses0)
Incident angle/® 0

Spectral range/um 3.7t04.8 7.5t09.5
Transmittance/% >97.5% >97%

Adhesion test
Environmental test Humidity test
Moderate abrasion test
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Fig.2 The spectral transmittance curve of double-sided

theoretical design
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Fig.3 The results of adhesion test
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Table 2 The stress of different ion-assisted process coating
. Deposition Ion source Ion source
No. Material Apower Stress/Mpa
rate/(nm/s) current/A voltage /V

1# 0.5 100 0314 182

2# 0.5 200 0.254 147

3# Ge 04 1 100 0.250 145

A# 1 200 0.197 125

S# 1.5 300 0.152 88

o# 0.5 100 -0.261 -151

T# 0.5 200 -0.453 -263

8# ZnS 1.5 1 100 -0.456 -264
o# 1 200 -0.627 -379
10# 1.5 300 -0.756 -439
11# 0.5 100 0.561 326
12# 0.5 200 0.423 246
13# YDbF3 0.7 1 100 0.420 244
144# 1 200 0.357 207
15# 1.5 300 0.261 152
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Fig.8 The spectral transmittance curve of double-sided
theoretical design
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Table 3 The parameters of deposition process

Number Substrate Deposition rate Ion source Ion source
Material
of layer temperature/‘C /(nm/s) current /A voltage/V
1 ZnSe 150 1.5 1 200
2 Ge 150 0.4 1 200
3 ZnS 150 1.5 0.5 100
4 Ge 150 0.4 0.5 100
5 ZnS 150 1.5 0.5 100
6 Ge 150 0.4 0.5 100
7 ZnS 150 1.5 0 0
8 Ge 150 0.4 0 0
9 ZnS 150 1.5 0.5 100
10 Ge 150 0.4 0.5 100
11 ZnS 150 1.5 0.5 100
12 YbFs 150 0.7 1.5 100
13 ZnS 150 1.5 1.5 100
100 K4 SRR MR AR AR
:E Table 4 The residual evaporation amount of three experiments
B 70 Residual evaporation amount/nm
3 Number
5 60 Experiment Experiment Experiment  Average
E 5 of layer
E 1 2 3 value
= 40
= 30 1 1.18 1.22 1.23 1.21
20 2 0.81 0.82 0.83 0.82
10F 3 1.21 1.25 1.23 1.23
0 1 1 1 1 1 1
3000 4000 5000 6000 7000 8000 9000 10000 4 0.92 0.91 0.93 0.92
Wavelength/nm 5 1.36 1.33 1.33 1.34
B9 sltikizd 2 th 2k 6 0.97 0.96 0.92 0.95
Fig.9 The curve of measured spectral transmittance 7 1.40 1.42 1.41 1.41
100 8 0.98 0.97 0.93 0.96
2 9 1.44 1.45 1.37 1.42
80
S 10 0.99 0.97 0.95 0.97
£ 60 11 1.48 1.45 1.45 1.46
g 50 12 1.24 1.21 1.24 1.23
2 4
=30 13 0.97 0.93 0.98 0.96
20
N RHAREEE /18 10+ 1 N/em?, 584 3 mm [ 3M
3000 4000 5000 6000 7000 8000 9000 10000 ey, RMEERZERT, REERERE, EE 5
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Fig.10 The measured spectral transmittance curve of double- WG T BERE S, TE T E L F8, EiRE 35C
sided antireflecion coating +2°C. pH{EN 6.5~7.2. BFLIH L 4.9%~5.1%[1)
SRR ESEB % 24 h, 16 24 W AT RREAT
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