4@BIRDS-4
S i
JOINT GLOBAL MULTI-NATION BIRDS
SATELLITE PROJECT

Link Budget

Kyutech 1.spnwe




g

Kyutech

&P

Uplink Budget

La SEINE
Kyushu Institute of Technology
PARAMETERS SPACECRAFT (Eb/No Method)

_ APRS-Digipeater and | APRS-Digipeater and | |Spacecraft Antenna Pointing Loss [dB] 5.00 5.00 5.00 5.00

Objective Command Command Store an.d Forward Store ar}d Eorward Spacecraft Antenna Gain [dBi] 215 215 215 215
Mission Mission Spacecraft Total Transmission
Frequency [MHz} 435.313 435.313 145.825 145.825 P [dB] 3.00 3.00 2.345 5.445
Emission Type 8K50F1D 16KOF1D 15K0F2D 15K0F1D Line Losses _
Modulation GMSK FSK AFSK FSK Spacecratt Effective Noise K] 1,000.00 1,000.00 1,000.00 1,000.00
Data Rate [bps] 4800 600 1200 4800 Temperature
Protocol AX.25 AX.25 AX.25 AX.25 Spacecraft Figure of Merit (G/T) [dB/K] -30.85 -30.85 -30.20 -33.30
GROUND STATION {0 nal-to-Noi
Ground Station Transmitter S]’)Zfsei:ra(f; /Sll\ii;a Ho-Notse Power [dBHz] 74.56 74.56 80.21 7711
w] 50.00 50.00 50.00 50.00 Y
Power Output System Desired Data Rate [bps] 4800 600 1200 4800
— [dBw] 16.99 16.99 16.99 16.99 Command System Eb/No [dB] 37.74 46.77 19.42 40.30
e o Line L [dB] 3.40 3.40 150 1.50 Specified BER 1.00E-05 1.00E-05 1.00E-05 1.00E-05
ransmission Line Losses
Antenna Gain [dBi] 22.00 22.00 16.00 16.00 Eb/No Threshold [dB] 10.60 14.80 24.20 14.80
Ground Station EIRP [dBw] 35.59 35.59 31.49 31.49 System Link Margin [dB] 27.14 31.97 25.22 25.50
UPLINK PATH SPACECRAFT (SNR Method)

round Station Antenna Polnting (4, 1.00 100 1.00 1.00 Signal Power at Spacecraft LNA (4, ) 124.04 124.04 118.39 121.49
Loss ) ) ) i Input e e e et
i;‘::r';islgztlﬁ'l‘z :ziif]aisza“ [dB] 3.00 3.00 3.00 3.00 Spacecraft Receiver Bandwidth  [Hz] 8,500 16,000 15,000 15,000
Tath Loss a5] 11538 TR 3588 YT ?;)acelcraf;I Rt-ecellleer No;{se ‘I’ower [dB] -159.31 -156.56 -156.84 -156.84
‘Atmospheric Losses [dB] 1.00 1.00 1.10 1.10 ignal-to-Noise Power Ratio [dB] 35.26 32.52 38.45 35.35
Tonospheric Losses [dB] 0.40 0.40 0.70 0.70 (SNR) at Spacecraft Receiver
Rain Losses [dB] 0.00 0.00 0.00 0.00 Required SNR for spacecraft [dB] 10.60 14.80 2420 14.80
Isotropic Signal Level at § § ; _ receiver
Spacecraft [dBw] 118.19 118.19 11319 113.19 System Link Margin [dB] 24.66 17.72 14.05 20.55
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E(VUteCh La SEINE
yushu Institute of Technology
PARAMETERS GROUND STATION (Eb/No Method)
Telemetry and | CW Beaconand [ APRS-Digipeater [ APRS-Digipeater Ground Station Antenna Pointing [dB] 1.00 1.00 1.00 1.00
Obiecti other Mission | HNT Mission and and Loss ) ) ) )
jective Data Store and Forward | Store and Forward | |Ground Station Antenna Gain [dBi] 22.00 22.00 16.00 16.00
Mission Mission Ground Station Total [dB] 3.40 3.40 150 150
Frequency [MHz} 437.375 437.375 145.825 145.825 Transmission Line Losses ) ) ) )
Emission Type 8K50F1D 500HATA 15K0F2D 15K0F1D Ground Station Effective Noise ., 1,000 1,000 1,000 1,000
Modulation GMSK Morse Code AFSK FSK Temperatur? _ _
Data Rate [bps] 4800 20 wpm 1200 4800 Ground Station Figure of Merit 4 1) 1140 1140 21550 41550
Protocol AX.25 - AX.25 AX.25 (S740 B i
SPACECRAFT Ground Station Signal-to-Noise 15y ) 56.56 47.52 60.21 56.14
Spacecraft Transmitter Power Power Density (S/No)
Opmput (W] 0.80 0.10 0.50 0.40 System Desired Data Rate [bps] 4800 1200 4800
- E R K Telemetry System Eb/No [dB] 19.74 29.42 19.33
RS v ——_ [dBw] 097 10.00 301 3.9 Specified BER 1.00E-05 1.00E-05 1.00E-05
LI;ne Losses [dB] 3.00 3.00 2.345 5.445 Eb/No Threshold [dB] 10.60 24.20 12.90
System Link Margi dB 9.14 5.22 6.43
Spacecraft Antenna Gain [dBi] 215 215 215 215 = OND 1 RIS Meto d
Spacecraft EIRP [dBw] -1.82 -10.85 -3.21 7.27 Sional Power at Ground Station
DOWNLINK PATH NN Tnpat [dBw] -142.04 -151.08 -138.39 -142.46
Spacecrazt Antenna 1;0:1ting Loss [dB] 5.00 5.00 5.00 5.00 Ground Station Receiver (112 2300 00 15,000 15000
R I ' ' '
Ground Station Receiver Noise
Path Loss [dB] 148.43 14843 138.88 138.88 Power [dB] -159.31 -171.61 -156.84 -156.84
Atmospheric Losses [dB] 1.00 1.00 1.10 1.10 Signal-to-Noise Power Ratio
Tonospheric Losses [dB] 0.40 0.40 0.70 0.70 (SNR) at Ground Station Receiver 90} 17.26 20.54 18.45 14.38
Rain Losses [dB] 0.00 0.00 0.00 0.00 Required SNR for Ground Station
Isotropic Signal Level at Ground [dBw] 159.64 168.68 151.89 155.96 reccelziver [dB] 10-60 10.00 11.50 12:90
Station ) ) ) ) System Link Margin [dB] 6.66 10.54 6.95 1.48
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