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GROUND STATION COVERAGE ISIS ANTENNA

he BUAA ground station  figures was achieved in a sim- erage Intervals for three days his kind of antenna select- elements, must be folded first. be folded on top of that on the
to communicate with the  ulation with Systems Tool Kit (13-16 May, 2016). ed for QY-1 CubeSatisthe =~ The VHF antenna is folded on = other side. In the next figures
QY-1 CubeSat is localize in (STK) and is shows the Cov- Manufacturing ISIS and the top of that. Since each element we can see outside and inside
the Beihang University and principals characteristics are of the VHF antenna goes more (after and before of the deploy-
the geographical coordinates showinthenexttable. The UHF  than halfway around the satel-  ment).

are show in the next table. The antenna, which has the shorter lite, one of the elements must

BUUA -39.9802 116.344 0.05 0.055

Geographics coordinates of the BUAA Ground Station.

Configuration Turnstik

RF Impedance (deployed) S0

Insertion Loss <LxB

Frequency range 130-500MH 2

Frequency bandwideh 10- 132

Electrical power Nominal <20m\W\

During deployment: 2W

Mass <100g

Enveape stowed: (Ixwxh) PCnmx9Smmx7Tmm

Supply voltage 3 (5V and 8\ avallable on demand)

Antenna Polarization Circular

Antenna Pointing Error (9) on°

Return Loss (S4,) <-10d8

VSWR <1:2

Characteristi antenna 1S1S

Covarage for QY1CubaSat |4

May 2016

Time (UTCQG)

e
FointCov (UTCG)

he minimum an- station 3 times a day,  table show the prin- QY-1 CubeSat and

tenna elevation  of with the longest  cipals values for com-  ground station. UHF UPLINK MONOPOLE RESULT
angle is 10 degree  passing time can be  munication between
and according the  6.26minandtheaver-  |CiEEEN ST RE he 3D result are shown  pattern. In the figure are
STK software simula-  age is 4.88min. In the Smber o peceses ° ! = in next the figure. The = shown the polar graph of
tion results, the QY-1  next figure are three (\:::"'mf)) = — — maximum gain is 3.34dB.  the antenna gain at na- L
CubeSat will passover ~ moths (13 May-13 Number of gaps (i) i ! 263 The gains in 10 degree  dir patn over ground sta- EE
the BUAA ground  Aug, 2016). The next Stmulation result with STK software. tracking elevation an-  tion. The ground station i =

gles are represented in the  will communicate with the
next table for the deployed = CubeSat in 1-2.
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1Mon 8 Mon The UHF antenna gain in minimum elevation angle -4.38 ™

The UHF antenna gain in minimun elevation angle.

S-PARAMETER UHF UPLINK MONOPOLE RESULT

he 3D result are shown
in the next figure. The

he VHF antenna have resonance in 178 MHz but it only 2.2dB(with an efficiency of e = 0.6). On the other

| -

also has resonance in UHF (see point 7) and is very hand, it has become much more broadband, with a -4dB maximum gain is 1.41dB. e 2 o e
well matched, with S11-parameter below -8dB (see bandwidth of more than 29.8MHz (see points 2 and 3). The gains in 10 degree |
points 5 and 6) for approximately 12.74MHz around That is not necessary for this application though. tracking elevation an- =
the center frequency (it is narrowband, but remember T

gles are represented in the

R— next table for the deployed
pattern. The other figure
shown the polar graph of

| | the antenna gain at nadir

that the required bandwidth is only 25kHz). The mis-

match loss (ML) within this band is only 0.75dB (the =
efficiency is e = 0.84). This is the reduction the mis- j
match causes in the link margin, which is considered

quite acceptable.

The UHF antenna have resonance in 387MHz and the . =) patn over ground station. 20 120.160] -4.9326
results are not very good as compared to the VHE The . 4 i e | The Ground Station will 160 20,160] -4.4573
S11-parameter only went down to -4.1dB (see point 1), : p b ; '

P Y . o ( .P ) . | , ] ‘ communicate with the Minimum average gain -4.19
at the center and the mismatch loss within this band is - : | - EORE i - CubeSat in 1-2

The VHF antenna gain in minimun elevation angle.

TRANSCEIVER

The transceiver that was select is : B o | The BUAA VHF & UHF
the manufacturing ISIS and its Power supply 65125V DC —— - | ground station has uti-
characteristics are show in the Pover consumption (DC) <1.55W (transmitter on), <0.2W (receiver only) . X | lized the Chinese cus- Antenna gain (UHF)
next table, has I2C communica- s 283 depending on configuration = tomized tracking soft- Antenna gain (VHF)
. o710 5 Dimensions 96x90x15 mm e - il

i Capablhty to PI‘OVlfle pOW- Iransmitter frequency range Single frequency in 130 - 160MHz range (erystal controlled) - - ‘ Wl and hardware' The Autenna bean width (CHD) 212

er switching to the receiver and ——— o — M BUAA ground Station Antenna bean width (VHF) i
transmitter independently. Once Transmitter modulation scheme Raise-Cosine Binary Phase Shift Keying (BPSK) — will be used for receive te- Antenna polarization Switchable Siggar - Hyarization
the radio is commanded to pow- Transmitter data rate 4800bps lemetry and mission data
er on either the transmitter or Transmitter bandwidth 14 KHz 8 and send telecommand
receiver over the IZC Communi_ Receiver frequency range Single frequency in 400 - 450MHz range (crystal controlled) . ' to QY']. CubeSat, When
cation, there is a digital universal n...-..;\»f.,:..,qmu.; ’"A':]Am",,ﬁ)i 10 i Fror !R-m' ' it passes over the ground
asynchronous receiver transmit- ::(,\l. ]in'lmd"h o0 """']5 :\:,' e station. The performance Antenna VSWR < 1.5:1.0
ter interface to Send and receive : . : SpeCiation are provided in Ground Station antenna pointing loss 0.6dB

Protocol AX.25

data to and from the transceiver. 4 kot . : the next table. Ground Station antenna total transmission line loss 0.6dB

Table 9: Parameter of the transceiver for the QY-1 CubeSat.

Minimum elevation angle

Antenna or Sky noise temperature (VHE) 1000K

Antenna or Sky noise temperature (UHF) 500K

Maximum Transmitter Power (VHF) 100W

Maximum Transmitter Power (UHF) 50W

Transmitting bandwidth (FM) 16KHz

Link Parameter of Ground Station.
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