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Source: Bryce Tech
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A 35785 km Starink and Oneeb B other Smalisats Small (601-1,200 kg) Medium (1,201-2,500 kg) | | Intermediate (2,501-4,200 kg)
Large (4,201-5.400 kg) Heavy (5,401-7000 kg) B Extra Heavy (7,000+ kg) A
Active Satellites: 4084 (2021/04/30) Increasing utilization of space using small satellites.
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Satellite Sizes (US Federal Aviation Administration)

Himawari 8, 3500 kg NOAA-19, 1440 kg FORM FORMOSAT-7, 300 kg
Extra Heavy - == al | e\ |
> 7000 kg

Heavy
5400 - 7000 kg

Large A S T |
4200 - 5400 kg D | l

N B Intermediat stellite Mediutellite
Smallsats 2500 - 4200 kg 1200 - 2500 kg

FORMOSAT-3, 62 kg IDEASSat, 4.5 kg

Small satellite Minisatellite
600 - 1200 kg 200 - 600 kc
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Microsatellite Nanosatellite Picosatellite Femtosatellite
10 - 200 kg 1-10kg 0.1-1Kkg < 0.1 kg
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Geostationary Satellite: ST-2 (#7255

EIRP G/T

ST-2 K1 Band y

(dBW, min.) | (dB/K. min.)

& It 56.3 8.7
o i 55.6 00
L8 1.5 3.7
TR 55.1 7.0
e 51.3 3.7
e 50.6 1.7
TR 50.3 3.1
LW . 51.0 3.3
¥ Ao if 50.3 39
&7 ho ik 5.6 7.7
Peak 56.4 94

Mass: 5090 kg
Lifetime: 15 years
Orbit: 35785 km
Geostationary

HEEE(F : https://www.cht.com.tw/home/campaign/gxc/c6-en/satellite-strs/index.html
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Standardization

SEA CONTAINER SPECIFICATIONS

DRY CARGO CONTAINERS DIMENSIONS
Container Weight Interior Measurement Door Open
e | Sms T | RS | VR TR YR |
20ft 24000 | 2370 | 21630 | 5898 | 2352 | 2394 | 33.20 2.343 2.280

40 ft 30,480 | 4000 | 26480 | 12.031 | 2.352 | 2394 | 67.74 2.343 2.280

) CHARA%;TENSTICS . .
Manufactured from etther Aluminium or stee! are suitable for most cargo / I . Aluminium containers
have a shgntly larger payicad than stee!, and gg, containers have a sightly Iarger'?n‘t)en?;ilfngnrlaaecafgo

— '—.?—’—_‘T%.l
' DIMENSIONS
Container Weight Interior Measurement Door Open
e [ [ Tue | e | o | han | g [ty | o | g
201t 24000 | 3050 | 20950 | 5449 (2290 | 2244 | 26.70 2.276 2.261
40 ft 30480 | 4520 | 25960 | 11690 | 2250 | 2.247 | 57.10 2.280 2.205

e CHARACTERISTICS | , -
Recommended for delicate cargo. Bottom-air delivery system enswres refrigerated cargo reaches its destination i optimum

condition.
OPEN TOP CONTAINERS DIMENSIONS
e o Container Weight Interior Measurement Door Open
e [ o [Tae [ Nl | e[ v [ gt Gaapty | Wt | g
201t 24000 | 2580 | 21420 | 5629 | 2212 | 2311 32.00 2.330 2263
40 ft 30,480 | 4280 | 26190 | 11.763 | 2212 | 2311 65.40 2.330 2.263

1

¢ CHARACTERISTICS _ _ _ A
Allowng cargo to be loaded from the top, open top contamners are particulady suitable for bulky cargo such as machinery.

They are fitted with a PVC tarpauin cover and attachabie bows with cable sealing dewices. The container doors can be
removed to make the stuffing of cargo more convenient. Manufactured from stesd

Significant reductions in time and cost of shipping through use of standardized containers.
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CbeSats (UFRE)

* Proposed in 1999 by Bob Twiggs (Stanford)
and Jordi Puig-Suari (CalPoly) for use in
science and engineering education.

* Commercial grade hardware in PC-104 form
factor.

* 1U=10x10x10cm

* Users: Universities, Commercial, Government.

—

* Fast development time. CubeSa[DeS| n
Specmcatlon CalPoly (0 IE )‘HXZ% .

.\.-n-
[}

\ N\
nm

https.//www.cu besat.org/cubesatinfo
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NASA Applied Space Environments:
https://www.nasa.gov/nase

LEO Natural Space Environment Hazards

Altitude lonospheric
Layer

~ 300 km

UV Airglow ~ 200 km

200 mi ' ~ 100 km

Red Line Airglow Tars A ‘ ~ 60 km
9 jonosphere™| Thermosphere

100 mi
Green Line Airglow

Stratosphere

2003 Nov 24
Troposphere

4 21 \ - Heavy lon ("Cosmic Ray")
12 \ \ \ /

/ f/
Not all satelhtes ' £ \
are affected. =

= Voo O—
. Large-scale structure
\ " induces loss of lock.
1 \ o
- +
Mg, o - E

" n-Substrate

. ¥
/ i Small structures induce Epitaxial Layer (Lightly Doped) ™ [
\\ ranging errors. =

—_ Substrate (Heavily Doped) -

THERMOSPHERE 35 /B IONOSPHERE EH/E IONIZING RADIATION iisRE#gS]
Orbit perturbations and de-orbit from upper Disruption of satellite communications Total lonizing Dose
atmospheric drag. and navigation signals. Single Event Effects

Corrosion of spacecraft structure from atomic
oxygen.

Introduction of GPS range error.
Spacecraft surface charging.
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https://www.nasa.gov/nase

IDEASSat / INSPIRESat-2

Electrical Power Subsystem
(EPS)

UHE & S-band Orbit 500 km Sun Sync.
L AN\Y Communications Subsystem
— (COMM) Mass / 4.5 kg / 3U
g Volume

10 Chm 2017 - 2020

P _ Attitude Determination & Development |2 yrs + 1 yr

¢ Compact lonospheric Probe Control Subsystem (ADCS) extension
Launch 2021/01/24
~ SpaceX Falcon 9
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AT IE

Flight Heritage

Technological Readiness Level ¥ 1ii5e{EE 4 (TRL)

System Test, Launch /_\

and Operations TRLS Actual system “flight proven” through successful BiEBERREFEEPRARER -
- mission operations
TRL 8 Actual system completed and “flight qualified” e ] o
g’;i:(’:g i‘:‘styswm - through test and demonstration (Ground or Flight) PR AT PO B A R AR AR
TRL 7 Sys@em prottotype demonstration in a space e R RERE K TEIEISESE
environmen
B:Cr:g(r:::?gnon System/subsystem model or prototype demonstration ;T-'GEJZ% IR R RITREE R B e E S KZE(FRIR
in a relevant environment (Ground or Space) I5EmEE o
Component and/or breadboard validation in {4 5 & I 15 EG s e
E:r;?glogy relevant environment JoiF ekl S iR E(F R IR IR RERE 5T
pment
Component and/or breadboard validation in Tl B TE S R EIRIEEREE o

laboratory environment

Analytical and experimental critical function and/or Eoth R EEEEEFEITHEEFR / skl S EHEERR -

characteristic proof-of-concept
Technology concept and/or application formulated EHEFL T2 / Sy SPRER -

Research to Prove
Feasibility

Basic Technology
Research

Basic principles observed and reported CEZ BN EEAFRIE -

Figure 1. NASA Technology Readiness Level chart (ONASA)
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IDEASSat System Overview

Technological Readiness
9 Level (TRL)

System Test, Launch m i GPS

& Operations TRL Y

. | ‘ i Antenna
TRL 8 2B

e UHF Antenna

(o

=1

transceiver
Deployable monopole 9 System/Subsystem
Antenna antenna Development

COMM (S-band 9 TR_E"
transmitter ;echnology‘
SN EEN AL NCU EPS 8 emonstraton | i i
ol (R e =) B 18650 Li-ion batteries 9 T |
EPS (Solar 9 Development = -
Battery
Cells
b N0l R =TerE s NCU CDH Interface Board 9 Resaarch to PYove
Computer and Feasibility EPS,C&DH,
Flight 9 SBand Patch >Band

Basic Technology

Software bt

NCU 3U bus 9

Designed at NCU / Manufactured in Taiwan

Antenna
(Dack)
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Space Operational Chaeges

CoMd
\;.
- \ \._‘\\‘
\ax
N N
“ \ R Aemoepion \
- SRBM MREBM IRBM ICBM
cMD ‘*‘v-- THAAD ?AC s 300.1,000 km 1.000.2.000 km 3.000.5.500 ks »5.500 km

35 min 919 min (19-26 mn) (>26 min)
Comm.'nd Control, Battle Managemeat, Commumnica! hon ' ¢ ‘

SHORT ACCESS TIMES 5 ?E.%ﬁ HHTFEﬁ LONG OPERATIONAL DURATION E4EA M TERFRE
LEQ line of sight limited. Missile: Minutes
Orbital velocity 7 — 8 km s Aircraft & Launch Vehicles: Hours
Satellites: Months to Years
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IDEASSat Flight Software

IDEASSat Operational Modes e
NOMINAL
Mode EMERGENCY NOMINAL >85% (Eclipse)
State Phoenix Safe Charging Science Transition - . ?flil;lflci) :\t/lg[gf
EPS ON ON ON ON ON TRANSITION MODE s
i e \ 0<702/o&|lat|<75j ‘
ADCS Sun Point Sun Point LVLH LVLH Sy a i g
CDH ON ON ON ON n: >75% Out: <60% I Not Eclipse |
UHF(Tx) >75%] l<60%
S-Band(Tx) AS REQ AS REQ
CIP ON
Battery Heater| AS REQ AS REQ AS REQ AS REQ AS REQ <3°%
Avg. Ppwer 218 W 50 W 13.79 W >40% PHOENIX
Required MODE
218 / 242 W In: <30% Out: >40%
Avg. Power EMERGENCY
Generated Undeployed / 14.92 W
Deployed

BIIPRAZ XZRSRBRAAPIL
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Environmental Testing (Minimal)

Table 3-13: Payload Unit Test Levels and Durations

Required

Test Fleet Qualification Approach Single unit Approach | " Ased Vibration
Qualification Acceptance Protoqualification |
6 dB above MPE, 3 3 dB above MPE, 2
times in each of 3 Not Required times in each of 3 Required?
orthogonal axes orthogonal axes
Envelope of MPE and 3 dB above
. 6 dB above acceptance . .
Acoustic . minimum spectrum for 1 acceptance for 1 Advised
for 2 minutes . . 1
minute minutes
6 dB above acceptance Envelope of MPE and SiaiBale
WL . . . acceptance for 1 .
Random Vibration = for 2 minutes in each of minimum spectrum for 1 . . Required
. . minutes in each of 3
3 axes minute in each of 3 axes ]
axes
Combined Thermal +10°C beyond Envelope of MPT and +5°C beyond
Vacuum and acceptance for 27 minimum range (—24 to acceptance for 20 Advised

cycles total

Thermal Cycle® cycles total 61°C) for 14 cycles total

Static Load* 1.25 times the limit load 1.1 times the limit load 123 tlrrlwsz(;(he ot

1.25 times MEQOP for
pressure vessels; 1.5 times
MEOP for pressure

Pressures as specified
in Table 6.3.12-2 of

SMC-S-016 following Not Applicable at the

Pressure components. Other metallic . Required
acceptance proof . . Payload Level
s s, duiton pressurized hardware items
. ' per References 4 and 5 from
sufficient to collect data SMC-S-016
G No Margin Not Applicable No Margin Required

Compatability®
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Space Capstone Publication ”“300 | | ol |
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Communications Regulation

Since 1925, the Federation of National Amateur Radio Societies
Representing the Interests of Two-Way Amateur Radio Communication

’ e LT Er

National Communications Commission

2k
Eoe ; ) |
o SEEMMAS A D k AMATEUR SATELLITE FREQUENCY COORDINATION REQUEST
WA B (certificate number) : CCLIOONO057291 ;
L T | (Make a separate request for each space station to be operated in the amateur-satellite
—"%Aﬁﬁ{rﬁ:}; 3 4 A eTER s ,'wl' SerViCe-)

- o ffiff’\?ﬁ%ﬂ%_ﬁ,ég#ﬁiﬁ%"&q?’WIF KELMERE \h
R DR L B 4T -;ﬁ-swﬁ’;H:(M%‘SH?F??Q:‘EH&E%&&H) {
y HCAMMR  REE09A068

Have you read the instructions? Here is the link
http://www.iaru.org/uploads/1/3/0/7/13073366/instructions_iaru_amateur_satellite _coord

|
i
[(; ination_request.doc

Please do NOT submit the request before it is 100% filled and
signed.

| — ~ Applicant : B 3r o sk g

v — ~ Dovi 1
¢ — * Device(s) item(s) and Quantity * [ jtem(s) 2 set(s)

Administrative information:

0 DOCUMENT CONTROL

Oa Date submitted 2019/10/18
Ob Document revision number NCU-001

1 SPACECRAFT (published)

B 42 B 1a Name IDEAS Sat
v:#s;:&e date : 09/07/2021 _71324488 j 1b Natifying administration | National Central University
. B ;’" ‘ 1c API/A number ‘
NCC Import Permit Required for RF Frequency Coordination required from International Amateur Radio Union
Components: (IARU):
i - _ _ L .
SXREFEOMITEL Problem — Taiwan not International Telecommunication Union (ITU) member.
Cannot submit Advance Publication Information.
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Deployment Pod Insertion
2020/12/01

' I‘ ; . R & Alan gubiev @
“f‘ .; x“
ng: Loren Chang (Host) Y ,
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FALCON 9 SMALLSAT

\RIDESHARE JJPROGRAM o
TRANSPORTER

BIIPRAE XZERSRBRHAAPIL

Center for Astronautical Physics & Engineering
National Central University, Taoyuan, Taiwan



™% NCU GroundStation v3.3

1 Beacon | Transmission | Conflauration

Address | 127001
: - IDEASSat Beacon Packet

4015
Lastpacketat 2021-01-24 191939 UTC

FSanRx BNOCU O BNOT DAO
Spacecraft Attitude Data

Fort

Spacecraft

powered on Spacecraft mode Safe Mode ADCS Mode UN POIN attitude
successfully Onboard Eclipse Determination | Sun Point State Waiting control
into Safe : Accept Commands Since Boot Latitude (degree) 37.41 successful!
mode. 5 Reject Command Since Boot 3 Longitude (degree) 28.47
Beacon Packet Number 181170 Altitude (km) 540.867
Subsystems L Temperature
Name Reboot Counts Status C&DH 38.13 o5 28 I Battery

C&DH 0 : -
EPS 10.58
UHF | ; N ~ EPSUHI 599V 440 MA state of

Battery 1 )7 .43
S band STXC | OFF . 20 EPS ADCS 12.05 V 192.0 mA charge very
w VG O - . J CZE’"._' 2 .'-_, .
e S PVC 1,82 4.0 M healthy!

DCS 3 : ) - 182V < U

S S S band Last PA 000 oo e +9
191V 4.0
316 V -516.0
Last EPS Sband 0.00V 0.0 mA
LastEPS CIP 0.00V 0.0 mA

® = -IP temp 2 (DCU) 70U | ast UHF Tx Current 6360 CRC Check / Flag
F " X, CiPtemp 3 (PMU) Last Sband Tx Current 0.0 ‘

CIF

Healer

S band Last Top Board
S band Last Bot Board

CIP Command Status
Fiei == P temp 1 (APU)

ADCS Tracker Detector 34 40 OK/7
ADCS Extemal 26.84 Connected

First flight data beacon received from SatNOGS (amateur radio network): T + 4 hours.

A DRAS KFRSRAEHR P
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National Central University, Taoyuan, Taiwan



Automated Real Time Downlink

121773073 . txt Feb 10 21:07 121766525.txt Feb 12 22:18 121760992.txt |Feb 15 @9:40 121754304.txt

09;16 121773249 .txt Feb 10 21:06 121766527.txt Feb 12 22:17 121?6@993.txt Feb 15 09:40 121754305.txt
29:16 121773250.txt Feb 10 21:05 121766528.txt Feb 12 22:16 121760995.txt | Feb 15 @9:39 121754306.txt

) ) i Feb 12 22:15 121760998.txt | Feb 15 @9:38 121754308.txt
ggis igi;;g;:;::: E:z :]l-.g gigg i;i;gggg;::: Feb 12 22:14 121760999.txt | Feb 15 09:38 121754309. txt

Feb 12 20:45 121761166.txt | Feb 15 09:37 121754310. txt
09:11 121773259.txt Feb 10 21:03 121766533.txt ., 1, 79.44 121761167.txt | Feb 15 09:37 121754311 txt
09:11 12177326@.txt Feb

21:02 121766839.txt rop 12 20:43 121761170.txt | Feb 15 09:36 121754312.txt
09:10 121773261.txt Feb 9 21:17 121769210.txt fep 12 20:42 121761172.txt | Feb 15 09:36 121754313.txt
09:10 121773262.txt Feb 21:16 121769211.txt Feb 12 20:41 121761174.txt |Feb 15 09:35 121754314 .txt
21:34 121774567 .txt Feb 9 21:16 121769212.txt Feb 12 20:40 121761175.txt | Feb 15 09:35 121754315.txt
21:32 121774570.txt Feb 9 21:15 121769213.txt Feb 12 20:39 121761177.txt | Feb 15 09:34 121754316.txt
21:32 121774571.txt Feb 9 21:15 121769214.txt Feb 12 20:38 121761276.txt | Feb 15 @9:34 121754317.txt
21:31 121774572 .txt Feb 21:14 121769215.txt Feb 12 10:13 121762351.txt | Feb 15 09:33 121754318.txt
: . Feb 12 10:12 121762353.txt | Feb 13 10:02 121755574 .txt
7130 121774575, 06k Feb 9 7113 121769218, txt Feb 12 10LL 121762354 txt | Feb 14 20:19 121755808t
; : . e : .txt | Fe - .txt
21:29 121774576.txt Feb 9 10:39 121770395.txt 15 10000 121762356 txt | Feb 14 09:51 121756986, txt
21:29 121774577 .txt Feb 9 10:38 121770396.txt .\ 15 10.19 121762357, txt | Feb 14 09:51 121756987 .txt
21:28 121774578.txt Feb 9O 10:38 121770397.txt ... 15 19.99 121762358.txt | Feb 14 09:50 121756988. txt
21:27 121774580.txt Feb 9 10:37 121770398.txt o) 17 19:09 121762359.txt | Feb 14 09:50 121756989. txt
09:26 121775921.txt Feb 9 09:02 121770577.txt fep 12 10:08 121762360.txt | Feb 14 09:49 121756990.txt
09:27 121775932.txt Feb 09:01 121770579.txt Feb 12 10:08 121762361.txt |Feb 14 @9:49 121756991.txt
09:26 121775933.txt Feb 09:00 121770580.txt Feb 12 10:07 121762362.txt | Feb 14 09:48 121756992.txt
@9:25 121775935.txt Feb 08:59 121770582.txt Feb 11 20:53 121763851.txt | Feb 14 09:48 121756993.txt
@1:54 121780110.txt Feb @8:59 121770583.txt Feb 11 20:53 121763852.txt |Feb 14 09:47 121756994 . txt
01:54 121780111.txt Feb 9 08:58 121770584.txt Feb 11 20:52 121763853.txt | Feb 14 09:47 121756995.txt
@1:53 121780112.txt Feb
@1:53 121780113.txt Feb

Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb

B W e mp— iR, - L —_ Feb
al | ‘ ) i G Ll |25 T Feb

i | G- | o O |([LETTELLLE Feb

(WY
S

‘e
.....
.....

21:23 121771888.txt Feb 11 20:52 121763854.txt | Feb 14 09:46 121756996.txt
21:22 121771889 txt Feb 11 20:51 121763855.txt | Feb 14 09:46 121756997.txt

W

NN N NN NN ANANANANANANANANANANASNANNNOOOO OO OO O OO 0 0

CO 00 OO0 00 00 00 00O 00 00 00 00 WO W W W WUWWWWWLWWLWWLWWUWLWWWLWWWW

0152 121780115 txt Feb 8 21:21 121771891.txt Feb 11 10:18 121764530.txt | Feb 14 @9:45 121756998. txt
o151 191986116t Fab 51-21 121771892 txt Feb 11 10:24 121765030.txt |Feb 14 09:45 121756999. txt
. : : ) y Feb 11 10:24 121765031.txt |Feb 14 09:44 121757000.txt
SpaCeCraﬁ range- 522 — 2600 km Eeg ;ijgg gi;;iggi‘t"t Feb 11 10:23 121765032.txt | Feb 13 20:33 121758483.txt
Feb 51 as 121771895':": Feb 11 10:23 121765033.txt | Feb 13 20:31 121758488.txt
o " " " " e : -IXT Fep 11 10:22 121765034.txt | Feb 13 20:30 121758489.txt
Automated tracking, flight data downlink, command uplink at NCU. [t i b b oo
. Feb 21:18 121771897.txt Fep 11 10:21 121765036.txt | Feb 13 20:32 121758678.txt
* (Qver 700 counts of ﬂlg ht data. Feb 8 21:18 121771898.txt Feb 11 10:21 121765037.txt | Feb 13 10:02 121759671.txt
Feb 8 21:17 121771901.txt Feb 11 10:19 121765040.txt | Feb 13 10:01 121759672.txt
BIIPR XS KFERASEARKRHARDIL \*"% ~N
Center for Astronautical Physics & Engineering T AN E

National Central University, Taoyuan, Taiwan =)



IDEASSat Thermal Performance (°C, 2020/01/24 — 02/15)

Battery Op Limit m— Improvements needed in
Good thermal isolation of batteries Battery Tvac deployable solar panel hinge

: Battery Predicted :
mechanism and solar panel PCB
from surrounding subsystems. Battery 2 On Orbit e P

Battery 1 On Orbit

Exposed solar panels show
extreme temperatures.
Body mounted panel hotter.

GOOd heat conduction away from UHF Op LIMIt - UHF Antenna

] : UHF Tvac ]
UHF transceiver through chassis UHF Predicted s

interface. UHF On Orbit —

-~ EPS Op LMt ...

EPS Tvac I
EPS Predicted [ —
D : EPS On Orbit I
Core avionics stack running
] EPS,C&DH .,
warmer than expected. - CDH Op LMt Sepp— SBand
CDH Tvac s
CDH Predicted ]
CDH On Orbit I
-150 -100 -50 0 90 100 150 200

B PRAZT XZERSRRRHAAPIL
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Anomaly: Probable Single Event Upset
(SEUE S=15#)153)

IDEASSat Altitude
600 -
Checksum ok
Bit Errors Possible
| SEU

550 — %
S o X O i W 5
= e af & | 8 8. 86 8 %
=3 %@ lgig QED o o gcoj <4 4 ) x@*g K om L
8 w R 700 e o © e | : %4
é X CIx x x@ X ’“mxxﬂé X )@ﬁ)ﬁe "&'exl)(. =
G :

500 [~

Y Combinational logic \
Short Long sequential logic sequential logic
. pgckets | packets | . . |
450
Jan 24 Jan 27 Jan 30 Feb 02 Feb 05 Feb 08 Feb 11 Feb 14 Feb 17
time 2021

CDH

CDH Reboot Count : 0

CDH Command Accept Count Since Boot :
CDH Command Reject Count Since Boot :

CDH Last Command APID :
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SEU resulted in FSW parameter change without command.
0 Error Correction Code needed for FSW variables, especially
28 those logged to non-volatile memory.
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IDEASSat EPS Main Power Bus Circuit

Battery ” TF13
VBAT Reset &t | > VB
Resel) D el e COMM blackout for 1.5
f ~_ months at T+22 days.
CIKILSW.RTN)=— EN N =t ) owimpedance ~~ Flightdata downlinked
21 GND OUT |2 e path while SEL after recovery used to
identify cause.
~— O
{30 Direct_ battery
connection cannot * G1CMOS IC at risk of
= Q2 be terminated. single event latchup (SEL)
50w GNDREF GIVM—41DY 51 Oy SEREEEBEINAR 360 r/\r/%righe\?v?llrgec;[\i/(\iei(r)gg\}\;ir\ke,
CDH—Reset% ot i 4 Nl BULSS584G2 . Main entire spagecraft until
2| enp outr B3 4 G3VM-31HR Power cleared
>" o—{en Nl —o Bus |
(463 & 2 5 6—-8.4V@LA
M~ N GND QuT VBAT
0z (N g | 3 N: 'IJN ; B SEL cannot be cleared
R B e N oy FANE SSREEEBBEARA &SN until sufficient discharge
B R @ Q4: Main Power Switch - of battery.
ale il L L L OFF if G1 output low.
GNDREF GNDREGNDREF ~ GNDREF GNDREF ‘ E}Eﬁégdoevseiggfr?etr?t
Lesson Learned: protection for SEL
Total dose affects overall lifetime, but Single Event Effects are a matter of probability. recovery.
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Conclusions

Technological Readiness

Level (TRL) » Design: Spacecraft functions were
M capable of ensuring excellent power,
System Test, Launch ) _ _
&Oporstions | || TRLO link, and thermal margins, as well as 3-

TRL 8 axis attitude control, two way

— communication, and return of flight data
on orbit. Modifications to self-developed
EPS necessary for single event latchup
protection.

System/Subsystem
Development

Technology

Demonstration
— Pr—

Technology
Development

Research to Prove

42 * Workmanship: Spacecraft survived launch environment, successfully

activated and operated autonomously on orbit.

Basic Technology
Research

NCU self-developed avionics (on-board computer, electrical power subsystem, structure) are now
flight tested and TRL 8 — 9.

Work being performed to improve robustness of self-developed avionics to allow for reliable
operation over at least 1 year.
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Our Spacecraft Fleet

INSPIRESat-1
2022
AZERR K2R

BEFRSFES

IDEASSat-1
2021
AZERR  RMRE
BEXES

Earth Inertial Axes

10 Oct 2021 04 :00:16,000

Time Step: 16.00 sec

. ol ‘.' ‘ 3 o off - -
.- ’ . - F
.""’['— - - RN — —
P . e 'A\ ""_ -~ - ‘i

-

g
/ ; )
|
[
\
| \
| \ -~
'. : | //
|/’v
f\ . -
\\ ‘-\ R
" - —
‘\f'- =8 ‘- --.’f-/
Y — —

\
\
\
\
\
»
p
\
\
B e T .
s, S ! +
- Y - —
’ L 2
|
‘. ’ \
) i

ILITE

2022

RERR 521738
BEXES

\ \ T eINseiRESar T S};‘
\ ESa

n

)

\.

—

022

SRR R ER

.
)
-
- A
L
-

{ ~ JMNBCOTSZAES

ARCADE
2023
AZRR & - EENE

AY |

T BERSFES

% .

SCION-X
2023
RZEXRR - &l - TR E

BEES




THE""\il HINDU f v in [0 =~ 0 | epaper, Search here Q
MENU
—— HOME NEWS OPINION BUSINESS SPORT ENTERTAINMENT CROSSWORD+ SCIENCE FREE TRIAL SUBSCRIBE NOW LGN

SCIENCE , EALT SRICUL ENVIRONMEN El ERNE WORLDVIEW WH

A

SCI-TECH SCIENCE

&
SCIENCE

Students save up tch%

INSPIRESat-1 primed for launch, says Indian Institute of on Adobe Creative Eloud.
Space Science and Technology 2 %

. Tiki Rajwi THIRUVANANTHAPURAM, SEPTEMBER 04, 2021 19:02 IST

UPDATED: SEPTEMBER 04, 2021 19:18 IST

SHARE ARTICLE f v @ S ~ @ & PRINT A | | A '\‘ Adobe X /_‘)(//u é'l/li/l

Trending in Science

b

Science Dravidian language family is
4,500 years old: study

Science CSIR-CCMB working on
improving diagnostic methods to check
for Omicron variant

Science Was Omicron designated a
variant of concern in haste?

Science The legacy of Srinivasa
Ramanujan

Science Science Quiz: On the Sun

INSPIRESat-1. Photo: lasp.colorado.edu

A collaborative effort by Laboratory for Atmospheric and Space Physics

at the University of Colorado Boulder in the US, National Central é . b el
University, Taiwan, Nanyang Technological University in Singapore and FA\ Adobe X B;llic Eilishh
lIST, the small satellite is set to blast off aboard ISRO’s upcoming PSLV Students save

IiSE up to 60% on Adobe

BIPRAST XZERSRBRHAPIL

Center for Astronautical Physics & Engineering
National Central University, Taoyuan, Taiwan




Taiwan’s First Lunar Landing Opportunity
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* Partnership with HelioX Cosmos (
E?‘Ei&ﬂjﬁ% and SpaceBD to
participate in lunar orbiter and
landing mission.

* Developing Deep Space Radiation
Probe radiation dosimeter payload

e to measure deep space radiation

== environment and provide hands-on
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: s -;s;\ ' development experience.
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