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Current Status of Vacuum Brazing Technology for Optical Windows

SHEN Lian, CHEN Zhengchao, REN Hai, YANG Zhengjiang, YANG Kun, HE Yin, HU Zhonggui
(Kunming Institute of Physics, Kunming 650223, China)

Abstract: As a key shell component of semiconductor optoelectronic device packages, optical windows
provide an indispensable optical signal transmission channel for optoelectronic devices, and the sealing
quality of the structure has a significant impact on the long-term life of the device. Vacuum brazing
technology is the process of obtaining a hermetic optical window by welding a metal shell and metalized
optical window with solder under a vacuum environment and is one of the main technologies used to seal
optical windows. It has the advantages of low sealing temperature, high air-tightness, good flatness, and
long-term reliability, and it is widely used in the fields of optical device vacuum hermetic packaging and
optical equipment manufacturing. In this study, the research status of vacuum brazing technology for optical
windows is introduced from the perspectives of filler metal type, metallization structure design, brazing
equipment, welding void ratio, gas tightness, and mechanical properties, and the development trends of
future technologies in this field are discussed.
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Fig.1 Schematic diagram of vacuum brazing principle
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Fig.2 Schematic diagram of vacuum brazing assembly
for optical window fabrication
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Table 1 Comparison of deformation and stress results of three

optical window sealing technologies

No Sealing process Max stress ~ Max deformation
) P /MPa /mm
| ngh-témperature 17857 0.17
sealing
,  Highfrequency 15588 0.85
sealing
3 Vacuum brazing 13397 0.05
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Table 2 Advantages and disadvantages of optical window sealing technologies

No. Sealing method Advantages Disadvantages
1 Organic adhesive Simple process operation Low temperature tolerance, easy sealing
bonding failure, and difficulty in maintaining the
required vacuum degree for vacuum
devices for a long time
2 High-temperature Accurate positioning and low cost Easy to cause damage, low qualification
sealing rate of preparation

3 High-frequency
sealing

High welding efficiency and low cost

Local heating can easily generate residual
stress

4 Vacuum brazing Small deformation,
absorption

good shock

effect, and good

High cost and cumbersome process

resistance to external forces
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Fig.4 Compatibility comparison of solder alloys in vacuum
reflow welding
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