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List of abbreviations and acronyms

SIGMA - Scientific cubesat with Instruments for Global Magnetic field and rAdiation
KHUSAT - Kyung Hee University SATellite

SSR/KHU - School of Space Research / Kyung Hee University

GS - Ground Station

TNC — Transport Network Control

SDR - Software Defined Radio

UHF — Ultra High Frequency

USB - Upper Side-Band

BPSK - Binary Phase Shift Keying

TMP — Telemetry Monitoring Program

HK - HouseKeeping

TEPC - Tissue Equivalent Proportional Counter
MAG —-MAGnetometer

1B — Instrument Interface Board

OBC - On Board Computer
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SIGMA Ant ( ( Y )
ntenna o
S A
Receiver Computer ‘ Sound Modem
A" J
TMP
Satellite Ground station \ —
2l 1. SIGMA E4AI A|AHE! (Downlink)
H 1. SIGMA =41 A|AHED AFQF
Specification Value

Frequency

435.780 MHz (UHF)

Satellite Power

500 mW (27 dBm)

Modulation USB / BPSK (Scrambling polynomial: X7 + X2 + 1)
Transfer rate 9600 bps

Protocol AX.25

Antenna polarization | Linear
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2. SIGMA 2|4 o O]

SIGMAE= "H|& (Beacon)"dt "HK (Housekeeping: 2|/d9| AEf™E)", "Wt HIO|H" & M F&
9 E1I0IE1E X0 ®ESEE 2 HOo|HE 28 AlL2|0] mef SEH, 28 Al 48 o
Of Mzt M& AlZtot =M 2 HE0| g & 4+ UL

ZAb 2 XF 2F 309 x7| 2E80M Xd=2ol HHO| giHete HEZS ME5HH,
7q%:*f_f.‘ol %‘%ﬁ% F=4I5E 420 stef HK HIOJHE & Ch Ol 428 MEfoM= X4
=0 FHE0 HK [0t utStHO|HE H&otrt.

Data typ Week | 4 | 2 | 3| a |5 |6 |7 |89 |10]|1]|12]13]1a
Beacon 7
HK
TEPC
Science
MAG

12 3. £87|7 59 HagE Holg

® H|Z (Beacon)
?ld MES ?loh =7 280MT ALE
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- F7| 90x
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B0X SO 1X ZHHo2 H2Z AW 3 A2 HK B3, 0|3 60 59t tf7))
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< 30sec 60 sec
\* Beacon interval 1 sec Recent housekeeping
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SIGMA O|O|E| Al A XAZOAM A= ATZEQO02= SDR# (Software Defined
Radio), Sound modem, TMP (Telemetry Monitoring Program)Z} UL} SDR#Z2 SDR £={17|& At
8ots 4% 7] 282 Mosta s =& =QI5t=0 AFERICE Sound modem2 =4
St o2 AMTE CIXE M2 Hals)

= f. Sound modem& £ H=t=l Binary
HOH= TMPE &8l MEELD, AFEXZL E7

dgg s
| 7 WEsto] GUIO| LbetHACt.

> HJQl

g4r 2, 50|z fdel HOIHE =45t7| fIshM= HUZE fldES ASFHM FHSHEAM
X2kl QUO{0F BtCt Off AtEY £ Qe Z20# oz HRD (Ham Radio Deluxe)?t Orbitron
O] Aem, HAOIENAM FE HTS OO0 AL8Y = O F Z2:MZ Soff & M
Mg 0j2| s HAZeZ ol & £+ U1, dske= ZHOIHZE JCHH X5z SHHLE
Mo g = At

H 2 Xd=g 2ZEQV HE

Software Price (O Download website
SDR# Freeware Window http://airspy.com/download/
Sound modem Freeware Window SIGMA version: http://khusat.khu.ac.kr/
T™MP Freeware Window http://khusat.khu.ac kr/
$99.95 Window .
HRD ) http://ham-radio-deluxe.com/downloads.html
(30 day free trial) (No run XP)
Oritron Freeware Window http://www.stoff.pl/

QE Z2IHS Window SEHHOIA SE&IH, & 20| LIEH btel Zo| Cieg 2afol
M REE WESD Qe ZRIWo ST WA|EO|N HiE CHRWwor AL JhsEct &
MOIA= SIGMAS| HJO|E{2 £AIStD XASH7| 98 AFRE|= SDR# Sound modem, :La|
TMP M| Z2I13o| AR Yo Cfe) 7|asiiom, 413 Ho|E ol 93] HojE T

S| A 2SALt

H Ao 2
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& SoundModem by UZ7HO - SIGMA 9600 - Ver 0.01b | o e S

Settings  View  Clear monitor Abuutl@

@

MyCall DestCall Statuz Sentpktz  |Sentbytes [Reowd pkls  |Rewd bptes |Rewd FC CPS TX CPS R Direction

a2l 6. Sound modem: Supported by Andy (UZ7HO - http://uz7.ho.ua/)

* 7|1Z9| Sound modem2 XS] ZHO|X|OA FEZ BYEEZD UX|T SIGMA 2N HO|EE A=
diofl= Ar8E =+ Sith 2 2Met o HiZSt= B2 Sound modem ZHEX7E SIGMA HIOJE 45 ¢
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< TMP (Telemetry monitoring program)

TMP= Sound modemQEZHE AMA|ZtQE A8 SIGMA £/M HO|HE GUI 20| Lt
EtLHD AZ&ESt= =2 =40|CH TMPE Sound modemiIf Z0| =2 02H XtN = AX|1HHO0|
Ze giX|gh Java QO{E 7|Htoz I LE|QT| |20 %A JRE (Java Runtime
Environment)7t AX[E[0] Q= 2HF0|MEE 20| ZhsStet. 2Hef AtHEZE X E|X|
B2 4% ofgier Z0| TMP7} && E[X| gfa XtHt AX[E QtList= HAIX] &0
=Lt oM ES FEH T2 dXg & Uz YAO[EIL ML iy PCe

SXAZZI™YMS Ch22or AX[5HH FCt

@ SIGMA Telemetry Monitoring Pragram - version 3.0 by Hilee

Connection @ I [ Housekeeping ] @
[ OBC
Antenna
@ e é Deploy status

System tick Tt fdeoc] ,7‘

Operation mode | | e

Temp. [degC] MAG .
Status

Fhe Boom deploy status |

Solar array SRy 7
Voltage [V] ’_ ’:_| ,j B
carent[mal | [ || I J[__J||Teme-ldeaB] [ |
Temp eacl | || ]| ]| [ || TEPGstats ]

Batt 5V 33V Transceiver

fe s I I Curent [mA] RX [ | T [ |

Battery Temp.[degC] RX [ | ™ [ |

Pack no 4 2 3 RX signal strength [dBm] ,j

Voltage [V] ’: ’: ’: TX bitrate [bps] ’:

Current [mA] ’: ’: ’: Storane

i ’j ’j ’j Init run count ,_‘

AcCs Reset count ,i

Operation mode ’7| Block index HSK MAG TR
Meed detumble ’: Front | | [ |
Temp. [degC] ,j Rear | i [

g 7.TMP 22

@ Sound modeml} HZASH= HEOZ HIEA| Sound modemE A Al S0 HE
=d{0f @& Q0] ZZASCE Sound modemit HZALH HE9S| ‘Connection’ EHO{Z
‘Disconnection’@z HZ L[, TMPZ} QU= 9X|0 =Llot HIO[E 7} ME k= HAE MO0
MMAEICH MMHE OrAHE Sound modemit HZAZ= A|ZHO|H (0f: 20160519_1730_Raw.txt),
2| WAIA|ZEO| K|t =0 ‘Disconnection’” HEES S+21 T2 1S ZF|O0F FH=AINE

HO|EHS0| 23| M &l
fldel ol & HEES F#A5IH == z= Fo| w4 A[ZDh HE Ho|H

('SIGMA KHUSATO3 SIGMA)7} S EIC}h H|2 [0|E= XMAE X Om, HE HA|X| OFX|
apofl 2-Alst HK G|OE{BH A EICH

® HK HIO|HE =ilots 49 2280 5 4 =0 L7t LIEHEL 0|F Sl ¢
do| HiHzZ| JEfH 2= 5o 2 & &+ UL
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List

Detail

Mission orbit

Sun-Synchronous
Altitude: 500 km, Inclination: 98 degree

Life time 3 month
Weight 3.6 kg
Power consumption | 4.0 W

Primary payload

TEPC (Tissue Equivalent Proportional Counter)
Range: 0.2 ~ 300 keV/um
LET Resolution: 23.5% @5.4 MeV

Secondary payload

MAG (A miniaturized fluxgate MAGnetometer)
Range: £65536 nT

Resolution: ~ 0.1 nT

Communication

VHF (Uplink), UHF (Downlink)
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Website Address
Homepage http://khusat.khu.ac.kr/?page_id=50 (KHUSAT-03)
Flicker https://www.flickr.com/photos/136146290@N06/
Facebook https://www.facebook.com/khucinema/
Naver blog https://blog.naver.com/cubesat
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