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Design and manufacture of a day and night optical low pass filter
YUAN Hong-tao"* ,ZHANG Gui-yan'*

(1. Changchun Institute of Optics , Fine Mechanics and Physics ,Chinese Academy of Sciences ,
Changchun 130033 ,China;2. Graduate School of the Chinese Academy of Sciences,Beijing 10039 ,China)

Abstract: An optical low pass filter (OLPF) used in front of the sensor of a CCD camera was designed
according to the birefringent effect of quartz crystal and infrared cut-off optical filter. OLPF can re-
duce the frequency-mixing phenomenon effectively When a object is imaged on the discrete photoelec-
tric detector at different spatial frequencies, and eliminate the effect of infrared light on color rendition
to improve image quality of the CCD camera. Especially, when the objects such as [ringes or grates
are imaged on the sensor of the CCD camera, it can enhance the image distinction and eliminate the
effects of the disturbing fringes of false color. Based on analyzing the operational principle of OLPF
and function of IR-CUT optical filter, a special IR-CUT coating is designed to make the CCD camera
obtain colored image in daytime and black-white image at night. The coating is deposited on thin
quartz crystal sheet with double ion beam sputter technique the measuring results show that the spec-
tral character and image quality are perfect.
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. ’ Wavelength(nm) Transmission( %))
o CCD
440~600 >90% (AVG.)
, CCD 645+15 ~50%
S 665~785 <3%
Object 820~870 =85% (AVG.)
895~920 ~50%
Optical axis 45°f1°
P “ca]ﬂa’“j 360~1100 <3%
Antireflection coating 45721
Quartz crystal sheet
Optical axis 440~600 nm , 820~
_ 45°%1) \5 -
IR-cut filtef’ ¢ 870 nm 4
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g.4 Design curve of the IR cut coating
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Tab. 2 Ton sources deposition parameters for sputtering Ta and SiO,

Material Ionsource

Beam

Accelerator

RR power

Neutralizer

U/v I/mA U/v I/mA Forward/W Relected/W Emission/mA Forward/W

16 cm 1250 600 250 11 355 5 900 60
SiO,
12 cm 400 76 600 2 150 0 152 30
16 cm 1250 600 250 11 355 5 900 60
Ta
12 ecm 550 150 250 3 275 4 300 40
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