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Abstract

In this paper, the New Space characteristics and response of micro & small satellite, and space
industrialization strategy using domestic technologies are described. Recently, micro & small satellites are
developed worldwide, including Starlink, having the characteristics of low—cost, light-weight and satellite
constellation. Therefore, it is necessary to prepare for the constellation operation by considering the use of
Commercial Off=The=Shelf (COTS) parts, satellite weight, shape and mass production. In particular, it is
necessary to develop Multi Input Multi Output (MIMO) technology in consideration of the frequency
interference during constellation operation, and to prepare and make efforts to secure frequencies in the
government. Among the commercial-grade memories of Samsung Electronics and SK Hynix, the space—
grade memory field using radiation tolerant memory and the high reliable packaging and space environment

test technology has potential as a space industrialization strategy.
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-48 SuperDove satelites for Planet
+36 SpaceBEE satelites for Swarm
10 Starfink sateliites for SpaceX
-8 GEN1 satelites for Kepler
-8 Lemur-2 satelites for Spire
-5 Astrocast satelites
-3 HawkEye 360 satelites
-3 ICEVE satelites
-3 V-Rix satelites for NASA
. -3 ARCE-1 satelites for the University of South Florida
-2 Capella satelites
~Sherpa-FX space tug for Spacefight
-D-Orbit's ION SCV Laurentius space tug
o] <iQPS-2 for iQPS of Japan
“YUSAT for Tawan's Ministry of Scence and Technology
-IDEASSAT for Taiwan's Ministry of Scence and Technology
~UVQS-SAT for LATMOS of France
@ -ASELSAT for ASELSAN of Turkey
~Hiber Four for Hiber of the Netherlands
“SOMP2b for TU Dresden of Germany

-PIXL-1 for DLR of Germany
~Charke for US.-based Aurora Insight

“Hugo for GHGSat of Canada
PTO for NASA 0neWeb 347| ARZE,20.2.7
“Prometheus for Los Alamos National Laboratory
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Starlink 91°d(ZAh/2d

Fig. 1. Characteristics of new space micro & small satellites.
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Fig. 2. Low earth orbit satellite communication structure (example).
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Fig. 3. Characteristics & response of new space micro & small satellites.

A28l dishA ApAIs] AuEE, 71E 4 Alagle 9] A BorAE, ke
ZHdell ot Y1828 =AIE siast] HsiA Tl HEUE AR SRR, AERA
A" Y] A vF g2 w7 vl U AR A8 A SiET
T flod, I3 FurE SRske Ad=-94 F MIMO 7l&s =Yt Sk 744
TAE sfaddth. AnEES] CDMAEERSTHSHS) 71sd vkt /idoes, g
A 317 2494 1007] s FHESIFLERZ[15] fEuets AiE FHd 2
271 k. Eet TR S5 S X 92 ofu] EaMEe|BR, RA
A Ku, K, Ka Hj] Sl SEE 9t 2H]e} -2jo] W asitt

MECIA AFTE vt o] m=9] AFo]AXE ARG A, AFE AR 2B A
H7H A, AAA AEY vl ATk Hl2y A RS SHHSIQI. Fig. 49H16-22) 2ol
Luo] 2 AHE] 0] i A2 oY Bl2YA HE2 ASAF P vl gL
E Ve AS AL AR R, AR 2u|ef 914 AkdstelH.

SHAIRE 2luete] ok Zlerae et vt fARE SAdeh AR Ve
o] S =ofoF SIER, Table 13+ o] 714 ¥ eod 22d 44 Sl= 4% E=
5 ARIel A ARt feubt AAIA M A8 Sl RS RIEAl Ve
< FAHolL PRk FARe =N AntEE A5} Y|, Ethernet & YEHZ 54l
71, BO/IRAIA, HiE|2]/BgA], Hie] Eoks eyt 95 4ljdst A= 39 shu=
3& 7Fs7del et 53, fEluet AN g 1910l Sl e oks ARt
o} SKatelH20] 485 Wz FolA WgARlge] F2 vreer A= W71 Ve
= o183, AAIA 2e g0l HAEE e WRE] BoplA SEluEte] S
of defoz Al 4 Qe Acw dtErh

5 Sl RE=A] 24150] We JF2 Fig. 59
FF2 o= At A7+ o MAALES} i) 8

ol gl dut URpe} F2 YA vjmLE] o] Rizh

¥

i

AlH9l 0m[23-24], E3] W& 9]
1904 Q= g}, A &

ol 1 E= T ol FAY

=21
~

fl

L g

[0

https://lwww.jstna.org | 259



(Z)A YO New Space CHE L AASE M2f

o

i

*Crew-Dragon (Space-X)»

B
Space(Chil

Fig. 4. New space business model and strategy.

Table 1. Heritage acquisition strategy
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Fig. 5. Memory effects in space radiation environment.
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Fig. 6. SAMSUNG and SK Hynix memory heritage in space.
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Fig. 7. 3D-PLUS memory packaging.
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Table 2. Global commercial and space grade memory sales comparison
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Fig. 8. Space grade memory verification specification (MIL-PRF-38535, ECSS 9000).
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