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Design of DubaiSAT-1 S-band Receiver RF block

In-Yong Park*, Seung-Hyun Min* and Byung-Jin Kim*

ABSTRACT

A FSK receiver RF block has been developed for Dubaisat-1 Low Earth Orbit
satellite. The receiver has Doppler tracking function which compensate frequency shift
on uplink channel for commanding the satellite. It consist of LNA, downconverter and
IF module. The IF module has Doppler tracking circuitry which sweep and lock on to

input signal. It satisfies the requirement of the Dubaisat-1 in mass, power
consumption, tracking speed and BER performance.
= =

Dubaisat-1 A#A= 94& 93 FSK 417] RF E2o] /gt FA71= 94 3
B 9% AP Ao Fue Wel nAL B =2 F4 715 AL Aok
FA70E INA, 794 887 283 FOFHS mER PAHC A F0FNS &
5o s te 23 2 04 A% T2 FANE AT A SV ¥
A, A¥ALE, FHEE 2L BER 59 Dubaisat-1 & 7AMS &3t}
Key Words : Low Earth Orbit(A A=), Doppler tracking(=Z@ F4), Frequency shift

(F35 Hel), INAHF= =

.M B

£ =2dAe AAEANAN +dH=s F A
EEZ 743" DubaiSAT-1 9149 S-band 4!
71(e13F SRXZ ®7)E AWtk 94 gA
F2171% A% MCS(Main Control Station) 25
2] ”é%‘i T4 "E} A4 w2 Az 5
7] T HolE BAs] fd =
T —7.‘—75,(Doppler frequency tracking)”|
gk A WA 2ELS LNASH
band pass filter, mixer, PLL local oscillator&
X33 down-converterZ TAEO o F W

ge F3
-

20104 108 79 A5 ~ 2011 1€ 199 AASE
439, (F)MEH opo]

WAIA AL, E-mail : iypark@satreci.com

Al 8T AWE 461-26

%71)

A ZEL down-converter ZHE A3k [F 2
EZ FAE Atk IF ZE2 Low Pass Filter,
Crystal Band Pass Filter, FM 441 IC$} ##
3|2 9 Doppler Tracking 3|22 FAF ] 3
o & A AEAE gHE] Y8 F oY F
}\]7]§ T35tz gtk
FA17]= Data 5412 317] 98] DemodulatorS
%Eﬂ/ﬂ OBC(Onboard Computer)$} TCM(Telemetry
Control Module)? AZA=o] vt I1d 1L
Demodulaotor ©] 2712 2] SRX2] Block diagram
S BRoFa o
AAE2 Local OscillatorZ AF&-%H+= 1.6GHz
VCOE RF 41&%& IF2 down-converting ¥t}
EAEe] UHF t92 VCOS} sweep Ao 3=
= MCSZ FH O AsE A8 8 =&

Fuk ol WZ sweep A "k whef



0039 & 2 5%, 2011 2

DubaiSAT-1 $1/3-8 S-band 4171¢] RF £5 7 179

g IF Azt =5 239 As7F A F9
He Qe EA HYE =

e WFA Hi PLLE °

2 FAgd. AR Tlee

acquisition, $2}¢] 7]%5-& frequency tracking”|

oo,

M N 4y o

frequency

E 1. DubaiSAT-1 S-band =Al7|9 7 74

link i
T & C uplink Uplin commandlng
frequenc frequency shall be in
quency S-bnad, ~ 2033MHz
. TT&C uplink shall support
T link
data&racieup'” 1200bps AFSK and
9600bps FSK
The BER shall be better
S-band BER than 107 for uplink
. S-band TT&C link margin
S bahd Link shall be over 5dB for 5°
Margin :
of elevation angle
Doppler tracking capability
Doppler Tracking shall be implemented at
the S—band receivers.
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Receiving Frequency 2032.5 to 2033MHz

Tracking range +50KHz(min)
Tracking Speed >102Hz/sec(min)
Power Consumption 300mA @5V
Sensitivity 12dB@_105.dBm
SINAD(min)
Modulation Linearity 20Hz ~ 5KHz @-3dB
Number of Module 2
Weight <1.2Kg
Dimension 140%206%40 mm®
Interface TTL, Audio(>0.5Vp-p)
Data rate 1200bps AFSK or

9600bps FSK

a3 1. Block diagram of Receiver

1'stIF amp & BPF
443.7MHz

20nd IF amp & BPF 3rd Mixer &
10.7MHz IF section
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a8 2. frequency acquisition & tracking
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2.1 LNA(Low noise Amplifier)
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Gain >19dB
Noise Figure <4.5dB
Input VSWR < 1.741
Output VSWR < 1.51
Bandwidth 1.9 to 2.1GHz
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a3 5 HM=EE 1st & 2nd Mixer

E 4 st IRELET A&
Center Frequency 1600MHz
Control Voltage 0.5 to 4.5V
Frequency Range 1544 to 1652MHz
power level 3dBm
Phase Noise -1040dBc/Hz @ 10KHz
offset

E 5. 2nd VCSO<2| A &

Center Frequency 446 and 458MHz
Control Voltage 0.5 to 4.5V
Frequency Range +75KHz
power level 10dBm
Phase Noise -96dBc/Hz@ 10KHz
offset
Tracking speed 3KHz/sec(min)
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Frequency 10-300MHz
Small Signal Gain(min) 35.5dB
Gain Flatness(max) +0.30B
Reverse Isolation 43dB
Noise Figure(max) 2.5dB
P1dB comp(min) -1.50Bm
IP3 +9dBm
Second Order Harmonic IP +18dBm
VSWR Input/Output(max) 1.3:1
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Noise Figure 6.2dB
IP3 -9dBm
Conversion power gain 17dB
IF amp gain 440B
Limiter gain 58dB
AM rejection 45dB
Audio level 120mV
SINAD sensitivity 17dB
Total harmonic distortion -50dB
SNR 62dB
RSSI range 90dB

a3 6. M=EE |IF section
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