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Abstract

While a satellite is carried into orbit by a launch vehicle, it is exposed to the severe launch environment
with random vibrations and shock. Accordingly, these vibration sources affect electronic equipment,
particularly the printed circuit board (PCB) in the satellite. When the launch load impacts the PCB, it
causes negative behavior. This causes perpendicular bending around the boundary of fixation points that
finally leads to the failure of solder joints, lead wires, and PCB cracks. To overcome these issues, the
electronic equipment design must meet reliability requirements. In this paper, Steinberg’s method is used to
derive allowable and maximum deflection to verify design from a life perspective concerning the control
board of the Antenna Pointing Driver (APD) mounted on KOMPSAT-3.
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Power Board (Redundancy)
Control Board (Redundancy)

Control Board (Primary)

Power Board (Primary)

(b) Internal Configuration
Fig. 1 X-band Antenna Pointing Driver Configuration|[2]

Fig. 2 Control Board Configuration
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Table 1 Specification of PCB and Core Components

Items Properties Value
Young’s Modulus [Gpa) 38.0
Poisson’s Ratio 0.25
R Density Lkg/m’] 5200
Dimension [mm] 190%x180%1.6
Mass [g] 6
Dimension [mm] 53%16%8.8
Component 1 Standard Dual Inline
Type of Component
Package (DIP)
Mass [g] 8
Dimension [mm] 42x16%8.8

Slbieehlalziy 2 DIP with side-brazed

Type of Component

lead wire
Mass [g] 6
Dimension [mm] 42x16%8.8
i DIP with side-brazed
Type of Component .
lead wire
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Table 2 Defined Value of Core Components for Allowable Displacement

Components C t [mm] a [mm)] b [mm] X [mm] Y [mm] r 1 [mm] d [mm)]
1 1 1.6 34.2 14.7 93.4 90.4 0.45 53 93.4
2 1.26 1.6 49.2 39.2 137.4 74.4 0.9 42 74.4
3 1.26 1.6 39.7 92.2 85.4 107.4 0.43 42 85.4
Spectrum Density) 872702 7|79 9 4=
T Al, MSC/Nastrang S8 2t 4 2zkol Ao @,
v -  Compone | & =E3lo] Table 4 A st 7189 FHuj ﬂ@
: e the 23]
: Table 3 Random Vibration Requirement
« X >
Frequency [Hz] Amplitude
Fig. 5 Position Factor of Component on the PCB 20 0.032
50 0.2
800 0.2
2000 0.06
Overall 16 81 G;rrza

(c) Component 3
Fig. 6 Position Factor of Core Components According

to Fixation Points
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Table 4 Root Mean Square of Acceleration

of the Core Components

Components G, (Z-Axis)
1 35.54
2 42.69
3 40.84
"L.‘m ax 3 >< '.1}7'7715 (3)
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