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Automated vacuum system for lifetime test of IR detectors
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Abstract: During the lifetime test of IR component, the component needed to remove from its vacuum
chamber of lifetime test in every parameter measurement, however, the movement may destroy the IR
component. To deal with this problem, an automated, multi-station vacuum system for infrared component
lifetime test was presented in this paper. By use of a specially designed Dewar as the lifetime test center,
it achieved the situ parameter measurement. By the vacuum calculation and computer 3D modeling, the
structural of the system was designed. By use of system programmable logic controller (PLC) as the
control center, it achieved real-time monitoring and failure alarm protection of the vacuum environment
for the lifetime test. Finally, exhaust gas experiment is performs and the results shows that the vacuum
system operates normally, and the no-load vacuum pressure is up to 3.67x107°Pa in the case of liquid
nitrogen cooling, which meet the requirement of the long-term lifetime test for space application of
infrared detector assembly.
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Fig.1 Schematics of vacuum system for lifetime test equipment
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Tab.1 Components dimensions and flow guide of

the vacuum system

c ; Diameter Height Conductance
omponent name Jmm Jmm ILs!
. . ¢
Connection plpe. o 160 110 1301
molecular pump inlet
Flapper valve 160 120 1354
Main cavity 594 40 4893
Mai it li
ain cavity sealing B 16
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Tab.2 Hardware configuration of the control unit

Module name Type Quantity
CPU CPU 315-2DP 1
Digital input 32 DI, 24 v DC 1
Digital output 32DO0, 24 v DC 4
Analog input 8 Al, 12 bit 1
Storage card MMC 1
HMI MP277 1
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Fig.2 Vacuum system of the lifetime test
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Fig.3 Graph of the vacuum vs time for the system with no-load

and liquid nitrogen
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Fig.4 Graph of the vacuum for the system with liquid nitrogen
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