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Abstract As a means of communication, laser communication is widely used in the military and civilian fields for
its strong anti—-interference ability, excellent confidentiality, and centralized optical power. Filter film is made to
satisfy the requirements for laser communication systems and to improve the signal to noise ratio. Using Ti;O; and
SiO. as coating materials, a three—band—pass and wide reflection band filter is designed according to the double
frequency design and dual-wavelength anti-reflection principle. By using scale thickness and reverse engineering
methods, the accumulative error is analyzed, and the problem of thickness monitoring error is solved. Transmittance
of the filter is greater than 90% at 532 nm and 1064 nm, is higher than 85% at 808 nm, and is less than 0.4% at (15650+
20) nm, which meets environmental testing requirements of the communication system.

Key words thin films; filter film; double frequency design; dual-wavelength anti-reflection; reverse engineering
OCIS codes 310.4165; 310.6860; 310.1860; 120.2440

150 5

i A 8 G B E A5 T PR 2% BIOE XL AR 5 152 i, 52 o 5 M bE  7E SOBRE IR ROE IR 063 {5 258 9t
RARAE HEWAIER"

W 7 D1 PR B3R B8 2 R, 6 908 I 5 ) P B SROGBROR B ey, Y B — S R R D BE B BB DGR, L — A R T 1)
LI 220 3 PR DGR (MPF) o 01 2R 22415 18 8O IR0 38 KO NV, I8 2 85705 09 05 18 82 st Byl OB R A VA 12
AR RE 22 (45 B 1 B 5 A0 O IR AL GBI RY UNT, T, 2R I MPF AT 22 A5 5 I ] — A~ 1

Wr#s B HA: 2014-11-18; W EI & 25 H #3: 2014-12-08

EEWAB: & MR & 1 1(20140203002GX)

EE RN N FHE1963—), %, Wit #d% , FENGOEF M m 58 . E-mail: goptics@126.com
* BEBE A . E-mail: yushuail00929@163.com

0407001-1



mOE B ok
F AT LR AR G2 R WU O R G E i XE SRR R G /NAL R R T ]
AR SCRTBF ST 6 =T RGBT 52 B 532, 808, 1064 nm I K Ak 5 53 S 1 1550 nm Ak 5 R S, = AN HEE M
B ST AF (1100~1600 nm)#S 25 5 F (9 3 1147 R AR A0 FRE o 3200 3 R T — M (0 i it Dy AR ME 52 8L, OF HL X
il A L2 4R TS O R Y R, I R B e RORS BE  FE AR R D AR e TR I Y i
S04k, 43T I g ok T S JRE R R AR 24 R I ) R, 9 R OB E AR S R R g e TR

2 PRARKIT
MR % 2% 50 B0 T BESR L ORI EL PR S BH 8 b 0 26 1 % L Harh TR 2 B B R
1 LIRS

Table 1 Filter film design parameters

Wavelength/nm Incident angle Transmittance T /%
532+ 10 =90
808+ 10 =85
1064 + 10 0°~15° =90
155020 <0.5
1100~1600 <2
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Fig.1 Transmission spectral curves of the front surface
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Fig.2 Transmission spectral curves of the back surface
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Fig.3 Transmission spectral curves of the sided
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Table 2 Technological parameters

Deposition rate /(nm/s) Substrate temperature /°C Vacuum /Pa Flow rate of O, /scem
Ti;05 0.4 45x107 40
200
Si0, 0.6 2.9x107 15
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Table 3 Parameters of ion source

Plate voltage /V

285
Acceleration voltage /V 220
Anode voltage /V 50
Neutral current /A 13~15
Cathodic current /A 18
Ton beam current /mA 50
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Fig.5 Testing transmission spectral curve of the front surface
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Fig.7 Cumulative error analysis of SiO, thickness
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Table 4 Test data

Wavelength /nm 532+ 10 808 + 10 1064 + 10 1550 +20 1100~1600
Transmittance /% 91.8 86.7 90.6 <0.4 <1.2
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