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Outcome of the STAR Program”™
Yohei SATOH ™" and Masanobu TSUJI "

Abstract

STAR(Satellite Technology for the Asia-Pacific Region) Program is a project which is proposed at
the 14th APRSAF(Asia-Pacific Regional Space Agency Forum). The objectives are: to provide the
opportunities of developing human resources for the Space Agency staff in the Asia-Pacific region,
to increase the number of earth observation satellites in the region, in addition, to meet the future
needs for earth observation in the region. In this report, We report the activities of STAR program
from June 2009 to December 2011.
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7% 2.3.1 X-band SAR

7T JRBARI AT RT T T
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25km(Scan Sar mode)

Off-nadir angle | 20-50°
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Flight direction
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Per and
Mission
Electon €IRC CRC [Compact InfraRed Camera)
Impsdence Probe Tempenture Wavelength :8-12um (3 bands)
™~ Probe | Spatial resoiution : <200m @E00km
clRe \ GPSRO 2GPS Antennas
A \

SEISMO Impedance Prabe

Electron wmaerature probe
DataTrnsmisson | X-Band: 180AM, App. 200Mbps

Attitude Contral | 3-axis attitude cantrol

Coverage + a5de o +45deg (Cress/Alongwack)

Agility 4Bdeg/dBsec. [Avemge 1deglsec)

orbit LEQ Polar Orbit

Inelination : Sun Synchronous

LecaiTime of Descanding Nede: PME00

Design Lite 5 yoars

SpacecaftMass | Bus  280kg (without Propellant)

Mission  50kg

Propellant 45kg

Flight drecion <Total> App. 3dSkg
Size 1.4%6.2% 1.6m (inarbiy
_— ElectricalPowsr | SAP Power: App.840 W (st EOL)
am (For Mssion: 100W)

Inorbit configuration. BUS Advanced Small Standard BUS
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3.1. HB=E
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T VT KEFERIROFHBAESEFT =T

DEAT A1 E

T VT KEFERIROFHBAESEFT =T

D NRTE AL

EO-STAR D47 35

K oT, WEEMEEOHM L L% - E
LW/ RIS, STAR FHEiZINE 23H
U720 & 22T 2 H Al (3 il i B i, SpW*<e
RAML~_—20 GPSR) &, EO-STAR & [FHHD
KBS 2 5832 1T, VAT ARSI E
ST, o, AREEROBLRNG, EHEESE
WX VB - EHEINDZ LICHLEESEBE W,
* SpW(RAR— R U A ¥ —): FH#H O R
PREIEIE B

3.2 ¥HzIvLay

MicroSTAR D54 X v v 3 »iZid, STAR &1
WAL VIREINTZI vy arohnhb, AR
237 LAPAN LV #25 S 7o kgl & o
FOTHE) A RE STz, X v v IR,
LAPAN-Tubsat & A UEimSICRARO R v b T

— 7 AT LB~ A 2 R — RE#ER L
TbDTh5D, EESECLVEBINDZ &,
RAMR—=ZTh Y ZMN OB AT L0
TTCELHILEDN, BEHBATHD,

12-24Vee,
= Total 10W

RS-232C
RS.232C }s:ml: port

Ethernet
Ve
Telescope based on

LAPAN Tubsat technology Focias canfrol

Wide-angle lens based on
LAPAN Tubsat technology

Micto controller for camera
control and image processing

3.2.1 MicroSTAR fr &t - LRELINEE 2% kX

B va U IT. Advanced Small
Imager(ASD & v 7=, F£7-. MicroSTAR %
BOIvvaid, 0 ASTEAWTHEEZ R
TEHZ L EERLL,

EFRINTZI v g TEDSNT, ERESHT
(Function Analysis)Z17\, #4547 27
LEBEIVIRS T, TORRE, £ 341787,
W, BEPRIZTRLOB Y EF LT,

OBC: On Board Computer(f&#fizt 57+ =
7 A, ADCS: Attitude Determination and Con-
trol System(ZEZHIMHR) Y 7 > A7 A, COM:

T34 RET LA I BT

NV IVS FRE SRR RE FH 477 VATA
REL -~ REZERET 5, OBC
faE SN T A R T 5. TE’}E;Q“@M —Fy NERA LT 4 ADCS
A (e}
S ASIHZ LD REEFET 5, ASI
I S
i R TF— s i bR [ XTI T A ERET S, OBC
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Bk MBI AEEIH A R T D, STR
#l po :
z HEENSEHEZ 2 fu— )L TE D, C&DH
i BRI - CEET S
* = ’ BHEERT 5, POW
B2 OWRE 28 - 45, THR
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Communication(Gli {5 &) ¥ 7 &~ 2 7 A STR:
Structure(## i& %) % 7 v A 7 A, C&DH:
Command and Data Handling(5 — % ZLFER) W
7V AT 5, POW: Power(EIFEA) Y7 L AT A
THR: Thermal BAHHR) Y7+ 27 A
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L7z,
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- fEFEICHLE L CEMET S Z &

T YT RIS OB & | LR TTEH T
EHZ L

3.4 YRFLT7—FTUF~x
P v v a v, BEESTRESL, S v a v H
REBEAT, VAT AT —=FT7 7 F ¥ 2#GIL
oo MatiE R 2 M 3.4.1 1R,

System architecture

Switchboard r

(<24.3V, <0.9A x4)

SoIarCeHs
(sharp, 3 Junction)
(3parallel, i erie

Solar Cel\s
(Sharp, 3 Junction)

..................... | oy —oO——]

Sepmat :.m: Communication sub-system
® +—CO Transponder |«

+' _H, Camera2
AST ‘ Image Processor !2—

(3parallel, i erie

&

(24~ 30.2V)

Solar Cel\s
(Shary nctio r\‘

<)/ Structure sub-system
O 'l Panel deployer © Structure panels
O O > MWhppearer TRl [Fodtor ]

PWM

XN

(3 Laral\ I i erie

SoIarCeHs
[Sharp, 3 Junctio
(3parallel, 1 erie

BAT_A

( SVl

BAT_B
Envelop(Size AA) u 3.3V CMOS

a

signal

T O o rw }
« ‘ ) \Kn.i\ﬂ G3V) ] JE— [ W ”

L r
: Torque!
St ++0 O z::ig@ﬂs
,,,,,,,,,,,,,,,,,,,,, o .
A A

DC/DC converter

(=22W
Envelop(Size AA) <+
22series « l—PO) Star tracker J
) Sun J
‘ a +( 7 ( >—+ ADCS sytb-spystem
22serias discrete semsor

ies Regulator

PWM

RTNGIES
oI TLL
J0J1o A

v v A 4 v A 4

Yy

Complex OBC —

‘o %
Power sub-system AGE Z TTAG

Connector/4

&V _set

IV monitor <+ Analogsignal —— Powerline
<+ Digital signal — RF signal
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EH SR, 11~12 590055 DR RN
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FOFERAIX 8.5.2 1T/rT,

Second
Sun Irradiance / orbit [sec]

[X] 3.5.2 H FEEERIAENT

HARIZDOWNT 7

FER. AEIC 2@, BRI EE T X A v
TINELET HZ EDNHALMNI o, ZDEED

3D A A=V %X 3.5.31TR-7,

¥ 3.5.3 B FAmK - 4 H KRS

IOLEDLMTTE THY, RHREMETH
DT ENGIoT, BLEX Y BIER & EFR
X, RHBERME BA 0° DA X—FRY KM
DO FITHIET HDMERHDH Z L VHB LTz,
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PRSI AV BZERE LT, OB O
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HEHEL Y T 7 v a ViR A—/ (LLF RW)
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HBEMT
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>0.008N.m
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the Sun (rad) (N.m) (N-m)
Distance Momentum . o= }\ Vj] o= >0 073A 2
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12z (kg.m2) 9 dip;z:;ﬁ) 1 "g:‘;:':l) b Tm  0.00005097 3. 7. @,JE\ %"j‘ TJART Is % |:|+
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Farth Graviey s gge14 O Of el o5 A"‘gﬂ;"““ Taxy [0.0000001 ANFRRED OV RRE N ZN -T2 T 7
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Maximum Earth - - N NN == = -
deviationangle] 20  |magnetic field| 5.1E-05 Tayz |0.0000001 9: = T & 0\— el "C N % () {% % EEjj 7‘5’ u}ﬁﬁ L/ 710
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Atmospheric p e
Height (m) 0.45 density 1E-13 Taxz |0.0000001 % @ﬁ% % A i% 3' 7' 1 G\—ﬂ—\‘j—o
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Width (m) 03 coefficient 2 [ y 7 /\Z\/l/jj‘itlc E]/\Z\/I/ji‘it@'f%*ﬁ CE
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ms  [P00000000 oving () | 40 XTEBHELT, U7 A X ﬂf;o
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IS4
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: . Power Consumption[W] ‘ [
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Structure
Structure panels 7 - -
Tasteners/Harnesses - - -
PAF(PAF-239M) 1 - -
Thermal
: Hearter 2 1 2 - - 2
Multi layer Insulation - - - - - -
‘Thermocouple 16 - -
TU\"@I aeeausesenniaeeanetnanataainasatnanananantiin PR
; Battery 2 - -
iSolarPanel 2 - -
SolarPanel releaser 2 - -
Bus ADCS
: ‘GPSR 1 1.2 1.2 - - - - - -
MTQ(MT2-1) 3 0.25 0.75 0.75 0.75 0.75 0.75 0.75 0.75
GAS(TAM-2) 1 0.56 0.56 0.56 0.56 - 0.56 0.56 0.56 0.56
RW(108P-M) 3 1 3 1 1 1 1 3 1 1
STT(SaTReCi) 1 10 10 - - - - 10 - -
FSS(88-411) 1 0.13 0.13 0.13 0.13 - 0.13 0.13 0.13 0.13
: ‘CSS(Meisei) 4 0.1 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
C&DH
Complex OBC 1 10 10 10 10 10 10 10 10 10
‘Communication
: Transmitter 1 14 14 3(LPM) 3(LPM) | 3(LPM) [ 14(HPM) - -
i Receiver 1 4.2 42 42 4.2 4.2 4.2 4.2 4.2 42
Mission Small advanced imager 1 12 12 - - - - 12 - -
Margin(20%) - 11.2 4.0 4.0 6.2 2 3.4 34
Total 69.5 24.0 24.0 37.2 49.2 20.4 224
Mission Time(min./round) 56.5 36.1 26 ,i ,4.0 49.9 36.1
D/C = 1.05 - N - - 1.05
Needed Power(Wh/round) 22.5 s 1.6 df;i 3 17.0 14.2
Needed Generation Power(Wh/round) 37.8 Assume 36.1
Average Power(W) 24.5 . value 234
Needed Generation Power(W) 40.2 - 37.3 41.3 i -

# HPM: High power mode, LPM: Low power mode
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Ni-Cd 1 FBRE~OEEN S, Ni-He # A 71L& E
HARICH D RATLEE~DEEN G, Li-lon & A

(<24.3V, <0.9A x4)

Solar Cells
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(Fparallel, 10serie

Solar Cells
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|| MPPT_A

] |maa
: MPPT_B
el <

Solar Cells
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(Fparallel, 10series)

Solar Cells
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(Fparallel, 10series

Solar Panel B

Lifetime of Ni-MH Battery
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42.2Wh Oy T VLB L, ZvE 2 REHEHE
THZEE Lz, RENAEIT 40Wh DL RSB
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AREHNZHERE L, 28V FLEBROTEN 12 %
. 5.3V ZELEROFEMN 1 R/H. 5V H‘Eft

1V
(-32V) gepa.ration s‘nx-‘itc;

Switch -~
N > 24.2~32V
L J=x12
Series Regulator  Switch
£ =1.5W) [ 1
E y > » 53V
= L sz xl

DC/DC converter  Switch
=02w) )
- “=x18

3.3V CMOS Level
discrete signal

Complex OBC

BAT_A o>
Eneloop(Size AA) *
22series * IV monitor
&V _set
BAT_B ]
Eneloop(Size AA) *
22series <

(24.2~30.8V)
GSE connector
3.7.2 BRART —%7T 7 F ¥
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3.8. HWERYIIRT LG
G RV 7V AT A ~DERIT,
H-IIA B h o2 ) —~_Af m— NEEDED S
~F % (500x500x450[mm]+ ® 225x50[mm]) &
FREGOKDIZINED Z &
I2z/Txx>1.05, Izz/Tyy>1.05 (& > 3% ##H4 1
X, AV UEERIC Y — T — 330N B R
(ZKBAFE F AT RE)
BTCOaryREBWTELH L
A2 H— T v OFBEA . HIERD HISFEHR S 1)
&R FT N SFTEL FHE TS 2 &
2T DRSS T OV TR, BIRIER T E),
IO EMEE TR AL LT, £
R %E, X 3.8.31Tm77,

B

JAXA-SP-11-013

3.82 AZ— T v B T5IA

F72. CAD V7 Mk, ZDEMHEE—A
EHELEERE, ITIORT,

INERTIA at C

INERTIA TENS
Ixx Ixy Ixz
Iyx Iyy Iyz
Izx Izy Izz

UEXy,

ENTER OF GRAVITY with respect to STAR_COORDINATE

DR @

1.6155&038*66' 8.4979689e+083 -5.5417824e+02
8.4979689e+03 |1.9194365e+06 | 1.2208916e+04
-5.5417824e+02 1.2208916e+04 |2.0655349e+06

SR 2T H A RS LT,

o

% 3.8.3 HEET YA
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3.9. BHMHRY TR T LK > KEBHEARSA © SAP mIEE AL
ENHIERERFHOF E S A X 3.9.1 127 T, > WIURK «s 0 RAZEFPHPN R/
b i & 72 5 5 (Hot case) & KR & 72 5 5 > TN KAR: BEEGEANKD
4:(Cold case)lZ 2T, LA FORRICEEHE LT, > HIERRAM S © REZEHEDH N/
> B 36WHEE /D)
O Hot case
> KB 1,400W/m? ZOFMT, MEARKEREEY —T— X210
>  KBOEAEA © SAP mIEE S 30 2 RAZHOWT, PR EA 30CE LT, By
> IR as:  RAEHEIPFAANEREKR Ral—varEFE L, TOMEE, [€3.9.2
> TARKAS : BEERPANRK 2R,
> HERRAMIRES ¢ REERPHNR K P& 0| AR OREHPIL-5~55CREE
> NEEMVREAE 60W (fELE Fc K) VY —Z =XV OIREFRAIL 10~80CRETH
O Cold case DD yhoT,
> KEGCHREE 1,300W/m?

Thermal capacity of solar panels: ~3,500]/degreeC

nmanrlp:}i-::‘.;'l: -----------

[ Sunlight —— = e s
1400~1300W/m? N
II
Thermal capacity of sat. body: ~45.000)/degreeC
. [ 1 Albedo coefficient
Solar z:,n Al Solar cell
" Hole 0:02~01 0.165m?
0y: 0.71~087 0 0.5-03 £02 oy 0.71~067
1 \ /"“//‘,
.-"IQ‘.,\\‘ Fom 5 St
s o |
/.'9’ Jdeim B E |
Antenna(White p aint) o, 0.2~01 g |
o, 0.2~0.1 § 02 I /
€02 e b s f
| . gilver vapor-deposited teflon—" HJ'IAI
“'60_}09 0, 0.2~01
e €02
Top view Bottom view

3.9.1 Bt
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100 Highest temperature
100 ——
80 |-ooee ey
E T 6 ( : -
5 —— 5t body(MAX) _é “
§ == ==§at body(MIN) E 10 : — Sat body(MAX)
g2 SAPOMAX) F s ====5a body(MIN)
s ! <<=~ SAPQMIN) g2 B ——SAPMAX)
o b Y PPN SOt E— & -~ - --SAP(MIN)
g X 7 - - 0
-20
Lowest temperature o
40
0 5 10 15 20 -40
Number of Round 0 5 10 15 20
Number of Round -
[ B miN: Odegree(/~A X — HlLIE & 254 Z514)] [ B Max: T5degree(4: H FRZA)]

8.92 HEY I 2L — g UER

3.10. BIERY TR F LKt
WERA~DESKIL, Taomy Th o,
32Byte/s D HK 7L # MU #ZfE L., # L5
~MEERRECHH Z & (T2l Bzl 7
L—apl, MolEERbTET2)
JAXA i ERZHWT, 1 I vyvarys—4#/
HL EOEERETH D Z &
RF & a~> Rick v On/Off AIEETH D
N
PFD iRz 8745 2 &
B REHE AT, AT - R - I
A, INDEXHUWD W) THEFA Sz b D aX—
ALT D, ZORZEHEDOFHEITELLTITRT,

>
>
>
>

O %EH (Tv7V7)
> JEBEECE

S-band(2.0GHz #7)

> EFGAC PCM-PSK/PM
> BIEEHE 1kbps

O HEH (XU r)

JE T S-band(2.2GHz #)
YA DE PCM-PM
(R - 4~64kbps

i 02WUEH J1E— K, LPM)

or 2W(E i /1€ — K, HPM)

#3101 F U U U7 REHE L X v v T — A RAE TR

e E\%ﬂﬁ% {RIEATHET — ‘ ‘
_— TR &%(@2053\/3 RyvarTr—4& Ryvarr—F%
Koy | (@207 | CCSDS 1 [kB/day] [H/day]
H)[kB/day] | K<) [kB/day]
4 600 468.75 N/A N/A 168.75 NA | NA | NA | NA | NA | NA
8 1200 9375 N/A 3975 6375 NA |1 RN
16 2400 1875 N/A 1335 1575 NA | 4 5 | NA | 2
32 4800 3750 1050 3210 3450 3 10 | 1 1 5
64 9600 7500 4800 6960 7200 16 23 | 24 8 | 11 | 12
128 19200 15000 12300 14460 14700 " 48 | 49 | 20 | 24 | 24
7 1 1 1 1
HK 7 — 4 HK 7 —4: HK 7 — % N N . N
2700[kB/day] 540[kB/day] 1/9[kB/day] NVAT SRR VAT IR
Certel) | s amEel) | e zmsey) | COKBI(TYP-ELTC) ) 600KE] (Max. = L)
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> B A 800km (ARIE b oD fg i i )
> A ER JAXA #1 EJR(8mP)
> EROREMA: 5°
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% 3.10.2-1 Casel, [HI#E1EL # 3.10.2-2 Casel, PFD v~ — 3 318

PFD analysis

. . [Uplink Down link Item Unit Downlink
tem (Unit
\Value |Reference \Value [Reference
EIRP dBW -16.2 -16.2
Frequency IMHz 2051.6 2228
EIRP dBW 71.7 -16.2 24 mW Power density dBW/Hz -71.0 -71.0
RF output power dBW 30.0 1000 W -7.0 0.2 w Band width kHz 300 300
Feed loss dB -0.6 -3.7
dBHz 54.8 54.8
Antenna gain dBi 42.5 3 m® |5.5
Pointing loss 4B -0.2 0.0 Propagation loss dB -136.1 -123.0
Free space loss(Max) dB -167.6 |2784 km [168.3 [2784 km Distance km 1805 400
Minimum Elevation degree 5 5 .
. Elevation deg 5 90
Altitude km 800 800
Earth radius km 6378.1 6378.1 Altitude km 400 400
Polasization coupling loss dB -0.5 -0.5 Earth radius km 6378.1 16378.1
Atmosphere absorption loss [dB -0.6 -0.6 .
Reference band width |dBHz 36.0 36.0
Rain loss dB 0.0 0.0
Other loss dB 0.0 0.0 kHz 4 4
Receive G/T 4BK  [57.6 22.3 PFD dBW/4kHz/m2 |-171.1  |-158.0
Pointing loss dB 0.0 -0.2 Lo
PFD limit dBW/4kHz/m2 |-154 -144
Antenna gain dBi -20.0 44.2
Feed loss 4B -10.0 0.0 PFD margin dBW/4kHz/m2 (17.1 14.0
System noise dBK 27.6 21.7
Antenna noise
K 100.0
temperature
Noise figure dB 3.0
L(Feed loss) 10.0
Recive Level dBW -154.6 -163.3
Noise power density dBW/Hz[-201.4 -201.4
Recive C/No dBHz |71.0 62.3
Total C/No dBHz |71.0 62.3
Ttem (Unit Command Telemetry
Modulation PCM-PSK/PM PCM-PM
Modulation index rad 0.4 +10% 0.5 +10%
Required Eb/No dB 10.5 9.6
Hardware loss dB 7.5 3.4
Encode gain dB 0 0
Bitrate dBHz (30.1 39.1
Ibps 1024 8192
Modulation loss dB 12 7.2
Required C/No dBHz [60.1 59.3
Link margin dB 10.9 3.0
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G =LA SN | Sk
# 3.10.2-1 Case2, [AI#RFHHE #* 3.10.2-2 Case2, PFD ~— v ViHE
PFD analysis
. Up link [Down link Ttem Unit Downlink
Item (Unit
|Value Reference |Value  [Reference
EIRP dBW -7.1 -7.1
Frequency MHz 2051.6 2228
EIRP aBW 71.7 71 195 mW Power density dBW/Hz -61.9 -61.9
RF output power dBW 30.0 1000 w 3.0 2 w Band width KHz 300 300
Feed loss dB -0.6 -4.6
. . dBHz 54.8 54.8
Antenna gain dBi 42.5 8 m® [5.5
Pointing loss dB -0.2 0.0 Propagation loss dB -136.1  [-123.0
Free space loss(Max) dB -167.6  [2784 km [|168.3 [2784  km Distance km 1805 400
Minimum Elevation degree 5 5
Altitude km 500 500 Elevation deg 5 90
Earth radius km 6378.1 6378.1 Altitude km 400 400
Polasization coupling loss dB -0.5 -0.5 Earth radius km 6378.1 [6378.1
Atmosphere absorption lo dB -0.6 -0.6 .
TOSpRoTe apsoTpTIon o Reference band width |dBHz 36.0 36.0
Rain loss dB 0.0 0.0
kHz 4 4
Other loss dB 0.0 0.0
Receive G/T dB/K -57.6 22.3 PFD dBW/4kHz/m? |-162.0 |-148.9
Pointing loss dB 0.0 -0.2
. X PFD limit dBW/4kHz/m? |-154 -144
Antenna gain dBi -20.0 44.2
Feed loss dB 10.0 0.0 PFD margin dBW/4kHz/m? (8.0 4.9
System noise dBK 27.6 21.7
Antenna noise
K 100.0
temperature
Noise figure dB 3.0
L(Feed loss) 10.0
Recive Level dBW -154.6 -154.2
Noise power density dBW/Hz [-201.4 -201.4
Recive C/No dBHz 71.0 71.4
Total C/No dBHz 71.0 71.4
Item (Unit Command Telemetry
Modulation IPCM-PSK/PM PCM-PM
Modulation index rad 0.4 +10% 0.5 +10%
Required Eb/No dB 10.5 9.6
Hardware loss dB 7.5 3.4
Encode gain dB 0 0
Bitrate dBHz 30.1 48.2
bps 1024 66536
Modulation loss dB 12 7.2
Required C/No dBHz 60.1 68.4
Link margin dB 10.9 3.0
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# 3.10.3-1 Case3, [HI#GHH # 3.10.3-2 Case3, PFD v — ¥ V15
PFD analysis(small ground antenna)
Ltom it [Up link Down link(small ground antenna) Ttem Unit Downlink
[Value Reference Value  |Reference
Frequency IMHz 2051.6 2228 EIRP dBW 25 25
EIRP dBW 38.2 -2.5 564 mW Power density dBW/Hz -57.3 -57.3
RF output power dBW 13.0 20 W 3.0 2 W Band width K Hz 300 300
Feed loss dB -0.6 -4.0
Antenna gain dBi 26.0 1.2 m® |15 dBHz 54.8 54.8
Pointing loss 4B 0.2 0.0 Propagation loss dB -138.3 |-126.6
Free space loss(Max) dB -162.9 (1626  km [163.6 [1626 km
Minimum Elevation degree 15 15 Distance km 2329 600
Altitude lkm 600 600 Elevation deg 5 90
Earth radius lkm 6378.1 6378.1 Altitude e 600 600
Polasization coupling loss dB -0.5 -0.5
Earth radius km 6378.1 |6378.1
Atmosphere absorption loss |[dB -0.6 -0.6
Rain loss B 0.0 0.0 Reference band width |dBHz 36.0 36.0
Other loss dB 0.0 0.0 kHz 4 4
feceive GIT RO 0 PFD dBW/4kHz/m? [-159.6 |-147.8
Pointing loss dB 0.0 -0.2
Antenna gain dBi 1.5 26.7 12m® PFD limit AdBW/4kHz/m? |-154 -144
Feed loss dB -4.0 -0.6
System noise dBK 071 96.2 PFD margin dBW/4kHz/m? |5.6 3.8
Antenna noise K 100.0 100.0
temperature
Noise figure dB 3.0 3.0
L(Feed loss) 2.5 1.1
Recive Level dBW -158.4 -167.5
Noise power density dBW/Hz [-201.4 -201.4
Recive C/No dBHz 67.2 58.1
Total C/No dBHz 67.2 58.1
Ttem (Unit Command Telemetry
Modulation PCM-PSK/PM PCM-PM
Modulation index rad 0.4 +10% 0.5 +10%
Required Eb/No dB 10.5 8.2
Hardware loss dB 7.5 3.4
Encode gain dB 0 0
Bitrate dBHz 30.1 36.1
bps 1024 4096
Modulation loss dB 12 7.2
Required C/No dBHz 60.1 54.9
Link margin dB 7.1 3.2
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> fEEMEAD CAD T A > WEEHIR : 2009/8/4~8/14(10 H)
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