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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

Starlink 9|97 (ZAh

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.
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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).

3. 28

F)AF Y49 New Space EF 4 Of-&
v, T LAl el #8914 &4

;_(;! oz
5402 BAL iAok

0|

kiisg

Hhe gk
& 73
Y 9 B4 PPN Tk, 2UL8S
9AFF e/ b3t FPL-gol Bolml, AF7H 9
Sob7) Ao AR el uebd S5H0R A ek, YTl 5

=3t 715

At Al Hisid 2= M 9 deold ARE e

Zero] WastH, LU AIAARE H

ATt A wEE7E fEE3s, Hek g1, ANdA 19
2, q71gelld 4710l dReE Alssil, 7] SEE a4l=A

@ 716 olgthE, 957 vR Hoke $RuUs} Heow
weEd,
zAe| 2

2 =Be AR ANYUET B 588

References

Fshd et7|7F 9 9)4d<4=Ho] B A
QIt}. WebA, COTS ¥& AMg, 94<]
FH|sjof Firt. EF AwxA, FEINE

=0l g2 AN 5F

1

4E S8 8E a0

& 1900] e we] RoRe 1% St 2
49 A8L

e

717 7ledt SGAl

33 7154l

ATkl

24 AZESA] A=FU

1. Wikipedia, Starlink (2009) [Internet], viewed 2021 Feb 20, available from: https://en.wiki

pedia.org/wiki/Starlink

2. Smart Maritime Network, OneWeb confirms plans for first launch of 34 satellites (2020)

[Internet], viewed 2020 Feb 7, available from: https://smartmaritimenetwork.com/2020/

01/31/oneweb-confirms-plans-for-first-launch-of-34-satellites/

https://www.jstna.org |

263



(R)AYAMO New Space IS U A5t ®M2t

3. GeekWire, Amazon to offer broadband access from orbit with 3,236-satellite Project
Kuiper' constellation (2019) [Internet], viewed 2019 Apr 4, available from: https://www.
geekwire.com/2019/amazon-project-kuiper-broadband-satellite/
4. Reuters, Canada's Telesat takes on Musk and Bezos in space race to provide fast broadband
(2021) [Internet], viewed 2021 Apr 11, available from: https://www.reuters.com/techno
logy/canadas-telesat-takes-musk-bezos-space-race-provide-fast-broadband-2021-04-11/
5. Planet, Planet to become publicly traded company through merger with DMY IV (2021)
[Internet], viewed 2021 Jul 7, available from: https://www.planet.com/pulse/planet-to-
become-publicly-traded-company-through-merger-with-dmy-iv/
6. Spaceflight Now, SpaceX smashes record with launch of 143 small satellites (2021) [Internet],
2021 Jan 24, available from: https://spaceflightnow.com/2021/01/24/spacex-launches-
record-setting-rideshare-mission-with-143-small-satellites/
7. Starlink, Satellite group (launch) 1 (2021) [Internet], viewed 2021 Feb 20, available from:
https://satellitemap.space/
8. Spaceflight Now, SpaceX launches 60 more Starlink spacecraft; FCC clears SpaceX to fly
satellites at lower altitudes (2021) [Internet], viewed 2021 Feb 20, available from: https://
spaceflightnow.com/2021/04/29/spacex-launches-60-more-starlink-spacecraft-fcc-clea
rs-spacex-to-fly-satellites-at-lower-altitudes/
9. Starlink Multi-satellite operation (2019) [Internet], viewed 2019 May 31, available from:
https://phys.org/news/2019-05-spacex-starlink-satellites-harder. html
10. Kodheli O, Lagunas E, Maturo N, Sharma SK, Shankar B, et al., Satellite communications
in the new space era: a survey and future challenges, IEEE commun. surv. tutor. 23, 70-
109 (2021). https://doi.org/10.1109/COMST.2020.3028247

11. Kim PS, Ryu JG, Byun WJ, Research trends in global wireless communication technology
based on the LEO satellite communication network, Electron. Telecommun. Trend. 35,
83-91 (2020). https://doi.org/10.22648/ETRI.2020.].350507

12. Starlink Services, Petition of Starlink Services, LLC for designation as an eligible
telecommunications carrier (2021) [Internet], viewed 2021 Jul 10, available from: https://
ecfsapi.fcc.gov/file/1020316268311/Starlink%20Services%20LLC%20Application%20for%
20ETC%20Designation. pdf
13. SK Jeong, CS Lee, JU Seo, YS Kim, SW Lee, et al., Study for guidelines of usage of COTS
EEE parts for small satellites. Proceeding of the KSAS 2020 Fall Conference, Jeju, 18-20
Nov 2020, 423-424. ksas.or.kr/Publications/sub_05_11.asp

14. Geospatialworld, Starlink launched satellites (2021) [Internet], viewed 2021 Feb 20,
available from https://www.geospatialworld.net/blogs/how-many-satellites-are-orbiting-
the-earth-in-2021/

15. Ministry of Science and ICT, Development of 100 ultra-small satellites by industry led by

2031 (2021) [Internet], viewed 2021 Jun 18, available from: https://www.korea.kr/news/
policyNewsView.do?newsld=148888960

264 | https://doi.org/10.52912/jsta.2021.1.2.256



J. Space Technol. Appl. 1(2), 256-267 (2021)

16. TESLARAT, SpaceX celebrates historic rocket landings with new 4K footage (2020)
[Internet] viewed 2020 Apr 13, available from: https://www.teslarati.com/spacex-falcon-
heavy-booster-landing-4k-video/

17. Tech Recipe, Crew Dragon, SpaceX Crew Dragon successfully docked at the International
Space Station (2020) [Internet], viewed 2020 Jun 2, available from: https://en.techre
cipe.co.kr/posts/9888

18. THE SUN, Blue origin new shepard vs virgin galactic: How do the two spaceships compare
(2021) (Internet], viewed 2021 Jul 20, available from: https://www.the-sun.com/tech/
3255585 /virgin-galactic-vs-blue-origin/

19. Teslarati, SpaceX Starship nails flip’ maneuver in explosive landing video (2020) [Internet],
viewed 2020 Dec 9, available from: https://www.teslarati.com/spacex-starship-nearly-
sticks-landing-high-altitude-debut/

20. The Dallas Morning News, Tune in Wednesday when Jeff Bezos blue origin sends a rocket
skyward in prelude to human flight 2021) [Internet], viewed 2021 Apr 13, available from:
https://www.dallasnews.com/business/technology/2021/04/13/tune-in-wednesday-when-
jeff-bezos-blue-origin-sends-a-rocket-skyward-in-prelude-to-human-flight/

21. Airbus, OneWeb Satellites has shipped first satellites for the OneWeb constellation to
launch site (2019) [Internet], viewed 2019 Jan 22, available from: https://www.airbus.
com/newsroom/press-releases/en/2019/01/oneweb-satellites-has-shipped-first-satellites-
for-the-oneweb-constellation-to-launch-site. html

22. CGTN, Chinese space startup successfully launches a reusable rocket to a new height
(2019) [Internet], viewed 2019 Aug 10, available from: https://news.cgtn.com/news/2019-
08-10/Chinese-startup-successfully-launches-a-reusable-rocket-to-new-height-
J2FWXoChxe/index. html?from=timeline&isappinstalled=0

23. Endo K, The radiation environment (n.d.) [Internet], available from: https://radhome.
gsfc.nasa.gov/radhome/papers/apl_922.pdf

24. TRAD, Memory effects in space (2021) [Internet], viewed 2021 Feb 20, available from:
https://www.trad.fr/

25. STRC, Science and technology satellite, next-generation small satellite (2021) [Internet],
viewed 2021 Feb 20, available from: http://satrec.kaist.ac.kr/

26. Ministry of Science and ICT, After the initial operation of the next-generation small
satellite No. 1, the full-scale mission was performed (2019) [Internet], viewed 2019 Apr 17,
available from: https://m.blog.naver.com/htiger31/221515999525

27. TH Seo, J] Lee, HY Park, DS Oh, MJ Choi, et al., Proto flight model design and imple-
mentation of mass memory unit for STSAT-2, ] Korean Soc. Aeron. Space, 36, 195-201
(2008) http://ksas.or.kr/Publications/sub_05_11.asp

28. Maeil Business Newspaper, Development of semiconductor memory device for sate-
llite...Samsung Electronics (1997) [Internet], viewed 2021 Jul 11, available from: https://
www.mk.co.kr/news/home/view/1997/08/47939/

https://www.jstna.org | 265



(R)AYAMO New Space IS U A5t ®M2t

29. Maeil Business Newspaper, Samsung electronics donates memory modules to science
satellite (2001) [Internet], viewed 2021 Jul 11, available from: https://www.mk.co.kr/
news/home/view/2001/04/76999/

30. Lim JS, Kim JH, Kim HJ, Jung KW, Lee H, et al., 3D SDRAM package technology for a
satellite, J. Microelectron. Packag. Soc. 19, 25-32 (2012). http://dx.doi.org/10.6117/
kmeps.2012.19.1.025

31. Park MY, Chae ]S, Lee C, GuBJ, Lee JS, et al., Development of 3-dimensional stacked mass
memory module for space applications, Proceeding of the KSAS 2016 Fall Conference,
Jeju, 16-18 Nov 2016, 1120-1121.

32. Park MY, Chae JS, Cho HG, Ryu KS, Conceptual design of space qualified high density
SDRAM module, Proceeding of the KSAS 2010 Fall Conference, Pyeongchang, 15-16 Apr
2010, 529-534.

33. 3D-PLUS, 3D PLUS Memory Products Overview (2004) [Internet], viewed 2021 Feb 20,
available from: https://escies.org/download/webDocumentFile?id=1887

34. 3D-PLUS, Space Memory (2021) [Internet], viewed 2021 Feb 20, available from: https://
www.3d-plus.com/

35. Cobham, Radiation hardened solutions and high reliability components (2021) [Internet],
viewed 2021 Feb 20, available from: https://caes.com/products/radiation-hardened-
solutions-high-reliability-components

36. Honeywell-Aerospace, Microelectronics (2021) [Internet], viewed 2021 Feb 20, available
from: https://aerospace.honeywell.com/us/en/learn/products/microelectronics

37. DDC, Simplify 1553 Design with the fastest SPI controller! (2021) [Internet], viewed 2021
Feb 20, available from: https://www.ddc-web.com/en

38. Cypress, Radiation hardened & high reliability memories (n.d.) [Internet], viewed 2021 Feb
20, available from: https://www.cypress.com/products/radiation-hardened-memory

39. Samsung Electronics, Product portfolio (2021) [Internet], viewed 2021 Feb 20, available
from: https://www.samsung.com/semiconductor/

40. SK Hynix, Product portfolio (2020) [Internet], viewed 2021 Feb 20, available from: https://
product.skhynix.com/home.go

41. Micron, Unleash the full potential of 5G and artificial intelligence (2021) [Internet], viewed
2021 Feb 20, available from: https://www.micron.com/

42. Compass, 3D-PLUS (2020) [Internet], viewed 2021 Feb 20, available from: https://kr.kom
pass.com/c/3d-plus/fr0084865/

43. Craft, CAES (2019) [Internet], viewed 2021 Feb 20, available from: https://craft.co/cob
ham-advanced-electronic-solutions

44, Statista, Honeywell's net sales from FY 2018 to FY 2020, by segment (in million U.S. dollars)
(2021) lInternet], viewed 2021 Feb 20, available from: https://www.statista.com/statistics/
593428/ net-sales-of-honeywell-by-segment/

45. Dun & Bradstreet, Data device corporation (2021) [Internet], viewed 2021 Feb 20, available

266 | https://doi.org/10.52912/jsta.2021.1.2.256



J. Space Technol. Appl. 1(2), 256-267 (2021)

from: https://www.dnb.com/business-directory/company-profiles.data_device_corpora
tion. e6931bd5dece450c4£1110f88307fd2b.html

46. Statista, Cypress revenue of cypress semiconductor corporation worldwide from 2015 to
2019 (in million U.S. dollars) (2020) [Internet], viewed 2021 Feb 20, available from:

https://www.statista.com/statistics/1103507/cypress-semiconductor-corporation-world

wide-revenue/

47. TechWorld, Samsung Electronics @ memory semiconductor looking back in graph (2020)

[Internet], viewed 2021 Feb 20, available from: http://www.epnc.co.kr/news/articleView.

html?idxno=110960

48. Defense Supply Center Columbus, Performance specification: integrated circuits (micro-

circuits) manufacturing, general specification for (2002) [Internet], viewed 2021 Feb 20,
available from: https://nepp.nasa.gov/DocUploads/591D8C5B-C750-4462-B37E007D5
78B121D/MIL-PRF-38535.pdf

49. BSCC, BESCC Generic Specification No. 9000 (2021) [Internet], viewed 2021 Feb 20,
available from: http://escies.org/escc-specs/published/9000.pdf

Author Information

M=

inho@add.re.kr
A1 PRergsold 20084
of hApstolE wekT) Rk Ee QB
dATaolA T |E 1T E 35714 A
Hof| Fofsigion, AR Bbledta
oA ‘A wme] FARGHE AAdsiict
A= FrstATA =L dAIANA Al

AFT ATE Bt Uk

H8 M nowholic@add.re kr
dEdehL Z1AE e olA 201930 AArst
e FET & 201995H Aa7HA =43
w L ST STVIAANS A AASS

PFE L Uk

3

- -

S—

-d

https://lwww.jstna.org | 267



