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Abstract

As the need for low-cost, high—efficiency cubesats develops in the new space age, commercial paradigms
are shifting in the private sector. This paper examines the challenges of launching and operating both
domestic and foreign cubesats, and proposes practical solutions to ensure the robustness and reliability of
the satellites from a practical perspective. In particular, the paper deals with checkpoints that are easy to
miss, focusing on key events that can occur from the satellite deployment process through normal mode
to mission mode in the operation scenario. Although the contents presented in this paper may not be
technically applicable to all cubesat systems due to the different nature of each satellite bus system, they

will be of some help during satellite assembly, integration and testing.
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Fig. 1. CubeSat development entity and mission achievement success rate [7].
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Table 1. Status of domestic cube satellite launch and operation
Development
Satellite name Size Satellite operational results
organization
- Beacon signal reception
Link 2U KAIST - Two—way communication successful
- Received some mission data
Korea Aerospace
KAUSAT-5 3U No signal
Univ.
CANYVAL-X  2U+1U Yonsei Univ. No signal
KHUSAT-3 3U Kyung Hee Univ. - Beacon signal reception
Chungnam
CNUSAIL-1 3U No signal
National Univ.
STEP Cube
1 Chosun Univ. - Beacon signal reception
Lab.
Seoul National - Beacon signal reception
SNUSAT-2 3U
Univ. - Received some mission data
Seoul National
SNUGLITE 2U - Beacon signal reception
Univ.
Korea Aerospace
VisionCube 2U No signal
Univ.
- Beacon signal reception
KMSL 3u Chosun Univ. - Two—way communication successful
- Received some mission data
CubeSat
2U+1U Yonsei Univ. No signal
Yonsei
STEP Cube
oU Chosun Univ.
Lab Il

- Beacon signal reception
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Table 1. (Continued)

_ _ Development _ _
Satellite name Size o Satellite operational results
organization

- Beacon signal reception

Randev 3U KAIST
- Two—way communication successful
Seoul National - Beacon signal reception
SNUGLITE I 3U
Univ. - Two—way communication successful
- Beacon signal reception
MIMAN 3U Yonsei Univ.

- Two—way communication successful

—bathtub curve
intersection infant mortality & randam failure
intersection random failure & wear-out 2

failure rate

time

Fig. 2. Cube satellite mission failure rate during orbital operation [8].

U HEAIRE 02 P4 S TR olFeiel 59 HIAE e TPt
JE AEE FIA2EL 1 oF %) AlETold 23S AW EH(Fg. 3), AA S
Q149] o]F 4ol oF 1HE 71 1] o]=31E &5l S E A|AHIO] AlFAo] 2F 73%
of vls} S HAES] vz Qs gH AFgo] oF 6% A= =t AS AT &
Ak A AT S 19 odew ‘fvfﬂ“ﬂ ol53le} T HIAES HHESiE= AlAE
A9 Q] A=A WolAAE, AR = 199 Zaet vV = JIE 2252 o]F5}
H5] 59 HIAES] HRo g QI 4l é T 27 H f=poi.

Fig. 401 AIAIE ]ﬂ/‘é Ao Vﬂ A= e SAHstollA ARt HORYU-IV $14430
x 30 x 30 cm, FA= 10 kgO & 6UF FEAAT} 5-AD2] EM(engineering model) 5%
BIAE oA dofzl %‘%J 7%45 Fig. 33} fARSICE BIAE 2] AJ7to] <F 680 A1t
EEEIEA oY &F STt T ol S7ISHA AL, o] AlFRE = Fig 3914 AlA
S Biel o] A|ARIS] eAFo|u a9 THA Al Z2Atsto] A Aufigo] W AJHl=
FAE 7hsAdel S7IRIth mEbA, FELY FASE S5l A= el disiA = A
HAAEQ] o]Fs} 22 QI3 o] = e Fe RFEAE AFde gHd 4 9l
© WS S HIAE IAof Hitt AE7F s,

oh

I

=

https://www.jstna.org | 359



A2 HHE FEAGY HE X 2E W

Hol

360

https://doi.org/10.52912/jsta.3.4.355

09r
0851
Q
0
]
Q
o 0.8
£
@
2
o
2075
2
a
E
5 07
% ¢ 1year
3 5 ® 3years
§0.65 = Gyears
o i * 10 years
=  [S— equalily
g 0.6 i
8
T i 3
0.55 L
0.5 "" L 1 L i

0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 08
reliability with red. S/S for reference case

Fig. 3. Comparison of reliability improved through subsystem redundancy and integrated test

repetition operation [8].
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engineering model.
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Fig. 5. Interface between kill switch and EPS [9]. EPS, electrical power subsystem.
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Fig. 6. KMSL CubeSat satellite beacon decoder.
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Fig. 7. Tip off rate vs cube satellite size (left, 10) and tip—off rate vs kick spring stroke (right, 10).
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Fig. 10. The cosmic radiation environment around Earth [13].
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Table 2. Status of domestic cube satellite launch and operation [13]

Type

Description
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(total ionizing dose)
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Fig. 11. SEU incidence in SAA region [14]. SEU, single event upser; SAA, South Atlantic

anomaly.
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Fig. 12. Watchdog timer run time [15].
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Fig. 13. Data bus interface frequently used in cube satellite [16].
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Fig. 14. Comparison of reliability of cube satellite serial communication method [16].
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