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Based on Function Simulation
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ABSTRACT: Objective To study the analysis method of performance degradation during long-term operation based on
function simulation. Methods Accelerated degradation test was directly carried out on the power supply module, and the
test data was used for reliability analysis. At the same time, accelerated degradation test was carried out on the key compo-
nents of performance degradation in power supply circuit. The test data was injected into the function simulation model of
power supply to simulate performance degradation and analyze the reliability. Finally, the results of the two kinds of analy-
ses were compared to demonstrate the effectiveness of the proposed simulation method. Results Comparison showed that av-
erage life span of power supply was 281 560 hours based on the accelerated degradation test while 357 290 hours based on
the degradation simulation analysis. Conclusion The result of the simulation method was too optimistic, since it only con-
sidered the performance degradation of the key components. But the deviation was within a reasonable range, which proved

that the method was effective, and the application of this method could assist design improvement and iterative analysis.
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Fig. 1 Flow chart of the proposed method
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Fig. 2 Function simulation model of the power supply module

WIS SECR A, o T & A e S5
A3 P B AR Ak s L AR B A R R Y AR RS I, 4
Brah R o RO Ton s S EAE s PR AL 1Y 5
B BB e I i 1 H X TR e AR S B A
AR EBURE , £ H A3 BT A5 B A R WL 1 5 2 3,
15 3 5 A TC A A F TR AR R A A B[] 6 Y
IR EFRoR T 757 S R RE 1R Ak 73 Hr i DG Y
Bl BN e 2 IR ACFREE . Fl TR DB Yy ik
Z IRAE H AR L g sk B FAR o0 B s 4T
G305 KARAT A Z5 12 AR 2R IRk LR A £
RS TEOMER, , TECEEAE I 8 CPEREIR Ak o
FEh R SR A0 LA e 1, 5 SRR it 2]
FIFZIH T iZocas S EOR (L R BU™ M iES 4L
M A4, AN 1 55 4 F IR Gl X e e L BH R 22
Ay RS P AR A B TR

F1 MR XBEITEEIWT

Table 1 Key components analysis based on performance degrada-

tion

RiFE BIHR/ %

HLBH R 22FHAH 0.753 0.5 0.3765
SLHAEA A PL

L3 {4 L 0.0183 2 0.0366

HLZY C3 2% 0.0769 0.3 0.0231

T D3 AR 0. 0085 0.1 0. 0008
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Fig. 3 Equipment for accelerated degradation test
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Fig. 5 Simulation results of performance degradation of the pow-

er supply module
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