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ABSTRACT

Electronic equipments comprised of high density components with various packaging
types have been recently applied to a satellite. Therefore, to guarantee high reliability of
electrical equipment, a design approach, which can reduce the development period and
cost through an early diagnosis in potential risks of failure, should be established. In the
previous research, the reliability assesment of the electronic equipments have based on
Steinberg’s fatigue failure theory. However, this theory was not enough for further
investigation of life prediction and reliability of the electronic equipments comprised of
various sizes and packaging types due to its theoretical limitations and analysis results
sensitivity with regard to different modeling technic. In that case, if detailed finite element
model is established, aforementioned problems can be readily solved. However, this
approach might arise disadvantage of spending much time. In this paper, to establish
strategy for high reliability design of electronic equipment, we performed mechanical
reliability evaluation of CCB (Camera Controller Box) at qualification level based on the
approach using Sherlock unlike design techniques applied to existing business.
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Table 1. Specification of Package for
Fatigue Life Estimation

Parts

Config.

Properties

u3s

Lead Type: CGA
Pin Count: 896
Mount: SMT

Size: 31x31x3.5Tmm
Weight: 17.8g

U45

Lead Type: Gull Wing
Pin Count: 70

Mount: SMT

Size: 48.26%25.4x5.46mm
Weight: 17g

RLY16~18,
21~23

Lead Type: Pin

Pin Count: 10

Mount: TH

Size: 20.6x10.2x10.4mm
Weight: 11g

SMT: Surface Mounted Technology, TH: Through Hole

Fig. 4. Example of Detailed Finite Element
Model of Control Module by Using
Sherlock
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Fig. 7. Contour Map of Strain RMS for Random Vib. along Z-axis [(a) CM, (b) RM]
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Fig. 10. Life Prediction for Shock along
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Fig. 11. Added Fixation Points of RM for

Mitigation of Fatigue Life
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