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Fabrication of Band-Pass Filter in Optical Fiber Communication System
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Abstract As a transmission media of communication, optical fiber communication is widely used in people’s lives
for its high transmission rate, large amount of information. Under this background, the band—pass filter film is made
to satisfy the requirements for the laser communication system. Using Ta,O; and SiO. as coating materials, the band—
pass filter which has five resonators is designed and the thickness of coupling layers are monitored by analyzing
and solving the question of material stress match. The insertion loss of the filter is less than 0.3 dB at from1479 nm
to 1504 nm and the transmission isolation is higher than 39 dB and 31 dB at from 1260 nm to 1450 nm and from
1530 nm to 1620 nm, which meets requirement of the system.
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Table 1 Filter film design parameters

Parameter Value

Operating wavelength /nm 1250~1630

Pass band /nm 1479~1504

Reflect band 1 /nm 1260~1450

Reflect band 2 /nm 1530~1620
Wavelength dependent loss /dB =03
Insertion loss at pass band /dB <0.3
Transmission isolation at reflect band 1 /dB =31
Transmission isolation at reflect band 2 /dB =20
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Fig.l Analyzing the influence factors of BPF. (a) Refractive index difference; (b) interference order; (c) resonator number;
(d) thickness of space layer; (e) thickness of coupling layer
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Fig.3 Transmission spectral curve of LPF Fig.4 Transmission spectral curve of the BPF+LPF+AR
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Table 2 Technological parameters

Material ~ Deposition rate /(nm/s) Substrate temperature /C Vacuum /Pa Filling O, rate /(cm’/min)
Ta,0s 0.3 1.9 40
Si0, 0.6 200 1.3 30

*3 APSEH
Table 3 Parameters of APS

Material Bias voltage /V Discharge voltage /V Coil current /A
Ta,0s5 100 90 1.58
Si0, 160 120 1.7
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Table 5 Test data

Wavelength /nm 1479~1504 1260~1450 1530~1620
Transmission isolation /dB <0.27 >39 >31
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